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Reliable Direct Lources the World Over 


FOR 


VEGETABLE TANNING MATERIALS 


QUEBRACHO 
WATTLE EXTRACT 
WATTLE BARK 
MANGROVE BARK 
MYRABOLAMS & EXTRACT 
VALONEA & EXTRACT 
DIV! Divi 
CUTCH 
SUMAC—LEAF & GROUND 
TARA—PODS & POWDER 
OAKWOOD EXTRACT, Swedish 
LARCHBARK EXTRACT, Swedish 


Vv 


U. S. of A. Sales Agents for “'N.C.S.”" Brand South African Wattle Extract 
U. S. of A. Sales Agents for “SENS” Brand Powdered Valonea Extract 


The Olson Sales Agency 
Smport > Export 
20 BROAD STREET wwear waustreer) NEW YORK 5, N. Y. 


Cable Address: Telephones: 
ee ae 0226 
COROSAGE picBy 4. 0226 





! 
When you specify GARGOYLE 
you can be sure of... 


Skilled technicians are at your call — 
men who are specialists in leather oils 
and greases, with a lifetime of experi- 
ence working with tanners. 


Scientists, service laboratories 
A staff of chemists and the facilities of 
our laboratories are at your service. 


Specially designed tanning products 
There’s a complete line of Gargoyle 
leather products . . . Solenes and Sole 
Waterproofing compounds. . . . Sulfolines 
and Curriers Greases . . . other leather 
oils and specialties. All are specially 
designed to help make good leather. 


‘Gargoyle Leather Oils & Greases 


SOCONY-VACUUM OIL COMPANY, INC., TANNERS DIVISION, 26 BROADWAY, NEW YORK 4, N. Y. 





SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 


Robeson Process Company 





MECO EXTRACT 


ONE GRADE—THE BEST 


CHESTNUT WOOD EXTRACT 
All Concentrations, Liquid to Dry Powder 


Teas Extract Co. 
6400 Centennial Boulevard 


TENNESSEE PLANT 
Nashville, Tenn. 














His Life Work 
Re Crete 


The Rohm & Haas technical representa- 
tive is a specialist of many years’ standing 
in leather-making. Backing him up—and 
increasing his helpfulness to you—is the 
work of Rohm & Haas scientists in the 
leather chemicals laboratories and other 
research divisions of the company. 


Up to the present time, Rohm & Haas 
technical men have accumulated centuries 
of experience in leather manufacturing. 
Their continuing work has led to the devel- 
opment of many chemicals which are now 
standard in the industry. 


Whatever your leather problems may be, 
talk them over with your Rohm & Haas 
representative. The chances are good he 
will be able to help you improve your 
processes as well as the quality of your 
finished leather. 


SOME OUTSTANDING ROHM & HAAS 
LEATHER CHEMICALS ARE: 


OrOPON—the pioneer enzyme bate, standard 
of the leather industry. 


TAMOL—the dye assist that made pastel colors 
practical. 


LEUKANOL—synthetic tan assist responsible for 
popular acceptance of white leather. 


OROTAN—synthetic tanning material providing in 
itself a complete replacement for natural tannins. 


PriIMAL—leather finishing materials in the form of 
aqueous dispersions of acrylic resins. 


CHEMICALS 


ROHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 6, PA. 


Representatives in principal foreign countries 


Oropon, TAMOL, LEUKANOL, OROTAN and PRIMAL @re trade- 
marks, Reg. U.S. Pat. Off. and in principal foreign countries. 


Enak MAX 


MELAMINE RESIN TANNING AGENT 


for upgrading both white and colored leathers 


TANAK MRX Melamine Resin Tanning Agent is relied upon by experienced tanners to increase 
the desirable properties of today’s leathers. Useful for upgrading both white and colored 
leathers, TANAK MRX gives increased grain tightness, increased weight, better “‘break’’, 
fuller bellies and flanks. It penetrates white leathers so thoroughly that maximum whiteness 


is retained even after deep buffing. You can count on TANAK MRX Melamine Resin Tanning 
Agent to increase the cutting value of your leathers. 


Other performance-proved Cyanamid Tanning Specialties include: 
DEPILIN® XC Unhairing Agent... for cleaner, whiter stock and better control; 
CUTRILIN® Bates . . . the pancreatic ‘‘bates of choice’ in the tanning industry; 
TWECOTAN® Tanning Extracts. . . blends to meet specific tanning requirements; 
DYEWOODS and EXTRACTS”. . a full line for every important need; 


TANAK® Synthetic Tanning Agents . . . ideal for improving the quality of leather during both chrome and 
vegetable tanning; 


BETASOL® OT Wetting Agent . .. most powerful wetting agent available for tanning. 


AMERICAN Ganamid company 
Write today for complete information 


on any of these products INDUSTRIAL CHEMICALS DIVISION 
30 Rockefeller Plaza, New York 20, N. Y. 
In Canada: North American Cyanamid Limited, Toronto and Montreal 
*Made by Taylor White Extracting Company—Cyanamid sole distributors 





ARKOTAN 


Highly efficient tanning assist adaptable for vege- 


table, chrome, alum and formaldehyde tannages. 


@ imparts silky grain to the leather with increased roundness 
and improved tensile strength. 


@ Can be used as a mordant with excellent results on calf, 
side and glove leather. 


@ A perfect pre-tannage for shearlings. 


@ Produces a clean, white leather when used in conjunction 
with chrome in the tannage and as a bleach on top. 


Information, samples and demonstration upon request. 
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ARKANSAS COMPANY, Inc 
Newark, N. J. 


Manufacturers of Industrial Chemicals 
for over 50 years 
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The Old Man 


still turns to Leather 


... thanks to chemicals 


DIAMOND CHEMICALS 
FOR THE LEATHER 


INDUSTRY 
DIAMOND ALKALI COMPANY + CLEVELAND 14, OHIO 


Dad turns to leather for comfort. And 
people will always turn to it for beauty 
and durability, too. Diamonp Technical 
Service and chemicals have a hand 

in this by helping tanners turn out 
leather of that certain quality no 
synthetic will ever attain .. . that 
feeling of luxury, the sheen, even 

the distinctive aroma. 

Dramonp Tanolin®, bichromate, 
fat liquors and neutralizers are 
laboratory controlled, reduce losses 
in tanning, and cost so little for all 
of the important results. 

Quick delivery from eight warehouses. 
Nine convenient sales offices. Expert 
advice from your DIAMOND repre- 
sentative who is well trained in 
leather chemistry, and backed by 
Diamonp Technical experts. 


ey, 
DIAMOND__ 


CHEMICALS 
® 





PRODUCE HIGH GRADE 


SYNEKTAN 0-230 


A liquid synthetic tannage that equals the qualities of vege- 


table extracts. Replaces Sumac. Used as a retan on chrome 
stock. 


SYNEKTAN NPP 


For high grade whites and pastel colors; produces full plump 
leather. 


SYNEKTAN NCRP 


Specialty syntan, used in combination with chrome tannage 
or in the dye bath for better grain. 


TANASOL NCO 


Syntan in beads, to use with extracts in the tanning and re- 
tanning operations. 


TANASOL PW 


Syntan in beads, to use with NCO for bleaching chrome stock 
and in retanning chrome stock. In the dye bath for good 
level colors. 


FUNGIZYME BATES 
Pancreatic bating salts of standard, controlled quality. 


BATE A & AS For sheep skins and sole leather. 

BATE B & BS For furniture leather, side leather and calf skins. 
BATE C & CS For goat skins. 

SULPHONATED OILS (Various Bases) 

MONOPOLE OIL (For Finishing) 

EMULSIFIERS AND DETERGENTS (For Good Degreasing) 


Samples and information upon request. 
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On any of your coloring problems our Technical Laboratory will be glad to coop. 


erate with you in selecting the correct dyestuffs and proper method of application 


435 HUDSON STREET+ NEW YORK 
NEW YORK: BOSTON: CHARLOTTE 
PHILADELPHIA.: PORTLAND, ORE 


14, NEW YORK 
“CHATTANOOGA: CHICAGO 
- PROVIDENCE: SAN FRANCISCO 


shoe design courtesy Andrew Geller i 
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OUR 156th YEAR 


Natural Dyewood Products 


Logwood 


Fustic - Hypernic « Osage Orange 


Produce level bottom shades for all colored leathers 


Tanning Extracts 


Dehydrated in the modern manner, perfect solubility, lowest cost 


Coal Tar Dyestuffs, Synthetic Tans 
® 


NEW YORK COLOR & CHEMICAL CO. DIVISION 


BELLEVILLE, NEW JERSEY 


AMERICAN DYEWOOD CO. 


374 MAIN STREET BELLEVILLE, N. J. 


Factories: 
BELLEVILLE, N. J. 


Our 
(S64 BELLEVILLE, N. J. CHICAGO, ILL. 
Year TORONTO, CANADA 

MONTREAL, CANADA 


Branch Offices: 





Other Solvay Products 
for Tanners 
® CLEANSING SODA XX 


© SNOWFLAKE* 
CRYSTALS 


Better Neutralizing 
with 


SOLVAY 


SVU 
SUA has 


gives you 
* BETTER FINISH! 
* UP-GRADED LEATHERS! 


* MORE UNIFORM 
DYEING! 


Get Uniform Quality in Your Leathers . . . improved grain 
and better dyeing characteristics when you neu- 
tralize with SOLVAY Ammonium Bicarbonate. 


This Superior Product penetrates the leather uniformly 
throughout the thickness of the hide—the inner area 
as well as the surface. SoLvay Ammonium Bicar- 
bonate has a high neutralizing value (greater than 
borax or sodium bicarbonate) with a low pH—a 1% 
solution has a pH of only 7.8! 


Send for Trial Samples of SOLVAY Ammonium Bicar- 
bonate and see how it gives you better looking 
leathers—economically and efficiently. Write or 
phone the So.vay office nearest your plant. 


SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 

Pit 61 Broadway, New York 6, N. Y. 

<= —————— BRANCH SALES OFFICES: 

Boston + Charlotte + Chicago + Cincinnati + Cleveland + Detroit 


Houston + New Orleans + New York «+ Philadelphia - Pittsburgh 
St. Louis + Syracuse 


Soda Ash . Caustic Soda - Potassium Carbonate - Calcium Chloride + Chlorine - Caustic Potash ~ Sodium Nitrite 
Cleaning Compounds - Ammonium Bicarbonate « Sodium Bicarbonate - Snowflake® Crystals - Ammonium Chloride 
Monochlorobenzene . Para-dichlorobenzene - Ortho-dichlorobenzene 





QUEBRACHO EXTRACTS 


“SUPREMO” “LUNA” 
BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY, NEW YORK 6, N. Y. 


The Only American Manufacturer of Quebracho 
In South America 


FACTORY AT PUERTO PINASCO, PARAGUAY 


INTERNATIONAL 


MANUFACTURERS: IMPORTERS: 
LIQUID MYRABOLAMS 
QUEBRACHO WATTLE BARK 

EXTRACTS DIVI-DIVI 


VALONIA 
FACTORY: ETC. 


Staten Island, N. Y. 


Representatives: 
Harvey J. Boutin & Son Yocum Faust, Limited 


San Francisco, Calif. London, Canada 


Gonzalez, Ramirez y Cia The R. J. Vogel Company 
Havana, Cuba Mexico City, Mexico 





1, Is the supply of Mead Chestnut Ex- 
tract adequate? 


Decidedly yes. Recent surveys show that 
there is enough chestnut wood in our forests to 
serve the leather industry for many years to 
come. Huge chestnut stockpiles, such as the 
one shown above, are converted under chem- 
ical control at five extract plants, insuring a 
steady supply of Mead Chestnut Extract. 


2. Why is Mead Chestnut Extract pre- 

ferred over other tanning agents? 
Mead Chestnut Extract is a superior tanning 
material, made by America’s largest producer 


of vegetable tanning extracts. Repeated experi- 
ence has shown: 


A. Chestnut tanned leathers do not oxi- 
dize, darken on exposure to light, or develop 
an uneven color on aging, as do leathers tanned 
with many other materials, vegetable or 
synthetic. 


B. Since the tanning system demands 
acid, the use of chestnut, with its plumping 
acidity, saves you money. 


€. Mead Chestnut Extract eliminates up 
to 28% of leachhouse losses. 


THE MEAD CORPORATION 


Tannin Extract Division, Lynchburg, Virginia 


This is only a portion of the many stockpiles of chestnut 
logs that insure a continuous supply of Chestnut Extract. 


BD. There are no hidden costs. When you 
use Mead Chestnut Extract, no time- and 
money-consuming preparation is required. 


Ask about Mead Cold Soluble Chest- 
nut Extract for retanned leathers. And—for 
more pounds of plumper leather—standardize 
on Mead Chestnut Extract. 


IT’S A FACT! 


Mead Chestnut Extract will produce more 
pounds of plump leather per unit of tannin 
than any other tanning material. 


Vegetable Tan Yard Yield 
Tannin (white weight basis) 
Chestnut Wood Extract 67% 
Tanning Material A 61% 
Tanning Material B 63% 


Calculate your tanning material costs on a 
leather basis as well as on a tan unit basis. 
Mead Chestnut Extract, producing four to 
six pounds more leather, means positive 
savings. 





Exclusive Agents: 
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EXTRACTS 


Raw Tanning Materials From All Parts of the World 
THE RIVER PLATE CORPORATION 


CHRYSLER BLDG., NEW YORK 17, N. Y. Plant: NEWARK, N. J. 


Subsidiary: THE TANNIN CORPORATION of MASS. Office & Plant: Peabody, Mass. 





WHY MORE TANNERS 
NOW ARE USING 


| WATTLE 


Writtle blends in any 
desired proportion 
with all other tannins, 
either pyrogallol or 
catechol. By variation 
of the conditions in 
use, it can impart to 
leather the properties 
usually associated with 
any of the other tan- 
ning materials. 


SOUTH AFRICAN WATTLE EXTRACT MFRS. ASSO. 


Pietermaritzburg, Natal, Union of South Africa 


Wattle Extract is 
suitable for use alone 
or blended with other 
materials for the pro- 
duction of soft, supple 
sheepskin leather, veg- 
etable upper and up- 
holstery leathers, and 
firm finders’ leather 
requiring a high degree 
of tannin fixation. 


KENYA WATTLE MANUFACTURERS ASSOCIATION 


Nairobi, Kenya, East Africa 





of specialized experience 
work for you. . . profitably 


® For over half a century, ATLAS has 

been a leader in the production of 
Guaranteed OILS Quality Oils for the Tanning Industry, 
© NEATSFOOT OILS 


through extensive research to serve 
© SULPHONATED COD OILS you better. ATLAS specialized 
© SULPHONATED 


NEATSFOOT OILS research, plus many years of practical 
© SPLIT OILS experience in the production of 
© MOELLONS, and many consistently high-quality, guaranteed 
oils is your assurance of uniformity 
to meet definite specifications. Give 
your leathers the "quality look" 
with ATLAS Oils. 


ATLAS Refinery, Inc. 


Pre-eminent in the Tannery Industry 142 LOCKWOOD ST. NEWARK 5, N. j. 


A Name and Symbol 
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Prevent Starch and protein finish- 


ing materials provide a fer- 

S i tile substrate for the growth 
pot AVE of microorganisms. 

BSM-11 or Butrol are ef- 


fective economical pre- 


CY Me IB SNA-ML or sernatives prpeiaing sat 
90 


standing control with a 


BUTROL synergistic combination 


of bactericides and fun- 


as part of Cyicn gicides. 


housekeeping practice 
A 


Our representative will give 
technical advice on the most 
efficient solution of your 
microorganism control 


problems. 


BUCKMAN 


Laboratories, Inc. 


Manufacturing Chemists * Memphis 8, Tennessee 


Representatives in Most Countries 


(ZI MICROORGANISM CONTROL SPECIALISTS 
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For Precision Control of Unhatring 
— use HOOKER sodium sulfhydrate... 


CAUSTIC SODA 


CHLORINE 


Thanks to Hooker Sodium Sulfhydrate, you can ad- 
just the sulfide and alkali strength of unhairing solu- 
tions exactly as you wish. 


This is because Hooker Sodium Sulfhydrate in lime 
forms only half as much caustic soda as the same 
quantity of Sodium Sulfide forms. 


Alkalinity may be increased, without changing sul- 
fidity, by adding controlled amounts of Hooker 
Sodium Sulfide or Hooker Caustic Soda. 


This precision control of solutions ends hide injury 
from high alkalinity, and assures production of 
stronger, cleaner, better grained leather. Lower alka- 
linity limits attack on the hair, giving greater yields 
of better quality product. 


Hooker Sodium Sulfhydrate flakes dissolve rapidly 
even in cold water, producing a clear solution which 
can be used at once. There is practically no sedi- 
mentation even after long standing. 


And Hooker Sodium Sulfhydrate saves you 40% on 
chemical handling and storage—because you need 
only 60% as much to obtain the same sulfidity as 
with double strength Sodium Sulfide. 


Hooker Bulletin 500 tells more about Sulfhydrate 
Unhairing Solutions. It suggests procedures for 
calfskins, hides for sole leathers, for side and 
upper leathers, and for specialties. A copy will be 
sent you free when requested on your company 
letterhead. 


HOOKER 


ELECTROCHEMICAL 


COMPANY 


3 UNION ST., NIAGARA FALLS, N. Y. 


CHICAGO, ILL. - NEW YORK, N. Y. 
LOS ANGELES, CALIF. - TACOMA, WASH. 


HOOKER 
CHEMICALS: 


MURIATIC ACID © PARADICHLOROBENZENE 
SODIUM TETRASULFIDE ° SODIUM SULFIDE 


10-1397 





In its behavior and results, Calcocid 
Blue AX Double is a real sweetheart blue, 
especially recommended for producing 
light blue shades for women’s 

1954 footwear. 


Calcocid Blue AX Double can be 
selected with confidence for producing 
a level, well penetrated green shade 

of blue on smooth or suede leathers. 
It is well suited for use with synthetic 
tanning materials (Tanaks®), and 
because of its excellent solubility it is 
highly adaptable to finishing formulae. 


Consult your Cyanamid Dyestuff 
e.% ‘ representative for full information on 
Stylizing with Calco” Dyes 


this versatile Calco dye. 
*Trade-merk 


a Sweetheart Blue 


CALCOCID" 


BLUEAXDOUBLE | << — 
AMERICAN Ganamid COMPANY 


DYESTUFF DEPARTMENT 
BOUND BROOK, NEW JERSEY 


NEW YORK + CHICAGO » BOSTON + PHILADELPHIA +» CHARLOTTE * PROVIDENCE 
LOS ANGELES + PORTLAND, OREGON 


NORTH AMERICAN CYANAMID LIMITED 
DYESTUFF DEPARTMENT 
MONTREAL AND TORONTO 





Over 8% acres of modern plant producing Tan- 
ning and Dyewood Extracts for the industry... 
Manufacturers of the famous CHEMBARK Natural 
Tanning Extracts for Chemtan Co. . Experienced 
technical advice furnished upon request. 


ee 
DYEWOOD EXTRACTS 


LOGWOOD + HEMATINE «+ FUSTIC 
SUMAC + GAMBIER + HYPERNIC 
WATTLE + QUEBRACHO + MYRABOLAM 
DIVI-DIVI * TANNIC ACID 


the 2701 Boston St., Baltimore 24, Md 
Philadelphia Pa. * Chicago, tI! 
ie a + Paterson,N.J.* Danvers, Mass 





DEVELOPMENT AND 


INTRODUCTION OF 


BETTER CHEMICALS For TANNING 





Electric 


STIRRER 


® With three shaft extensions for 
moximum torque at any 
selected speed 


® With double swivel clamp for 
wide range of stirring angles 


STIRRING APPARATUS, ELEC- 
TRIC, Double Reduction Worm 
Gear Type, A.H.T. Co. Specifica- 
tion. With rugged, quiet running, 
1/50 h.p., totally enclosed, uni- 
versal, ball bearing motor with 
three shaft extensions to utilize 
the maximum motor torque to best 
advantage, also combination col- 
let chuck and pulley, Monel metal 
stirring rod, and a conveniently lo- 
cated annular rheostat, enclosed in 
vented housing mounted on heavy 
wide base support. Can be tilted and ro- 
tated through a wide range of angles by 
means of a double swivel mounting clamp. 
The combination chuck and pulley is of 
nickel plated brass, with extra deep socket 
for stirring rods Y% or 5/16-inch diameter. 
It can be interchanged between the three 
motor shafts and is furnished with Monel 
metal stirring rod, 12 inches long with four- 
blade propeller 2 inches diameter. The pul- 
ley is 1¥% inches diameter, for 3/16-inch 
round belt, and is suitable for operating 
other apparatus. Used in a cylindrical wa- 
ter bath, 12 inches diameter, containing 
approximately 5 gallons of water, the fol- 
lowing speeds are available: low speed shaft, 
to 300 r.p.m.; intermediate speed shaft, to 
1275 r.p.m.; high speed shaft, to 2650 
r.p.m. The stirrer support consists of a 
heavy and exceptionally stable cast metal 
base with gray Hammertone finish, which 


9242-B. 


rests on four neoprene cushions, and a nickel 
plated steel rod 30 inches long X 34-inch 
diameter. The base has maximum semicir- 
cular clearance of approximately 16 inches 
between the two front feet and 8 inches be- 
tween the two rear feet, the formation per- 
mitting placing of cylindrical vessels up to 
12 inches diameter in front and to 6 inches 
in rear, close to the support rod. The front 
feet have vertical holes drilled and tapped 
with Y2-13 U. S. National Coarse thread to 
receive auxiliary rods close to the ends for 
mounting equipment. 


9242-B. Stirring Apparatus, Electric, Double Re- 
duction Worm Gear Type, A.H.T. Co. Specifica- 
tion, as above described, with chuck for stirring 
rods % or %-inch diameter, complete with stir- 
ring rod, 12 inches s with propeller 2 inches 
diameter, support with 30-inch rod, stepless rheo- 
stat, on-off switch, 72 ft. rubber covered cord 
and plug. Current consumption approximately 
0.51 ampere; for use on 115 volts, a.c. or d.c. 


84.61 


Copy of Bulletin 118 sent upon request. 


wee ARTHUR H. THOMAS COMPANY 


LABORATORY APPARATUS | 


WEST WASHINGTON SQUARE 


Labnalory Afparatus and Reagents 


PHILADELPHIA 5, PA. 


Teletype Services: Western Union WUX and Bell System PH-72 
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A Study of the Glyoxal-Collagen Reaction as it 
Contributes to Cross-Linking * 


By GeorceE M. SLeicuTeR and Ropert M. Lotiar 


Department of Basic Science in Tanning Research 
Tanners’ Council Research Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio 


The theory of cross-linking as a mechanism of tannage has become popular 
because it is consistent with the increased hydrothermal stability, resistance 
to swelling, and the resistance to enzymatic attack characteristic of the 
action of true tanning agents on collagen. 

A number of researches have been reported in which tensile testing has 
been used as a method for the quantitative evaluation of interchain forces 4. 
In these investigations the collagenous fibers used varied widely in the state 
of subdivision, were treated with a variety of tanning agents, and were 
tested under conditions varying from the dry to the fully hydrated state. 
The results of these investigations reveal that in order to obtain reliable 
information relative to the intermolecular forces, the smallest obtainable 
filamentous collagen should be used and the tests should be performed with 
the collagen in the fully hydrated state. 

The classical experiments of Harris, Mizell, and Fourt indicate that when 
the -S-S- cross linkages in wool have been permanently ruptured, the fiber 
becomes much less resistant to extension. They state that the whole scale 
of the relations of stress to strain has been shifted toward greater extensions 
for small forces. They further state that, if after reduction, the cross-links 
are laregly rebuilt by oxidation of the sulfhydryl groups to the disulfide 
form, the wool recovers to a large extent its original properties. 

The possibility of cross-linkage is somewhat more difficult to demonstrate 
in collagen than in wool because of the low reversible extensibility charac- 
teristic of collagen. However, it is well known that all of the commercially 
used tanning agents affect an increase in the thermal stability of collagen 
and since this increase in thermal stability may be attributable to the intro- 
duction of more or stronger cohesive forces between the polypeptide chains, 
an increase in the thermal stability of collagen may be accompanied by an 
increase in wet tensile strength. 

It is the purpose of this paper to report an investigation of the stabiliza- 
tion of collagen upon treatment with the bifunctional aldehyde glyoxal. 
Previous investigators '!, ? have reported the use of glyoxal as a tanning agent 
but little is known about the mechanism of this reaction, nor the forces which 
result in the chemical stabilization of fibrous proteins so treated. 


*This paper is taken from a dissertation presented by George M. Sleichter to the Faculty of the Graduate 


School of Arts and Sciences of the University of Cincinnati in partial fulfillment of the requirements for the 
degree of Doctor of Philosophy, June 1953. 
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Various types of tension studies both in the wet and dry states have been 
the most fruitful methods for the qualitative and quantitative evaluation 
of interchain forces in fibers. This paper presents some evidence to substan- 
tiate the theory that: (a) the treatment of collagen with glyoxal does intro- 
duce new and stronger cross-links between the polypeptide chains, (b) the 
introduction of such cross-links increases the hydrothermal stability of col- 
lagen, and (c) the introduction of such cross-links increases the ultimate 
strength of the fiber as measured by the mean breaking length. 

Another method for the quantitative evaluation of intermolecular forces 
has been demonstrated by Wiederhorn and Reardon* and Wiederhorn, 
Reardon, and Browne? in which they show that thermally contracted collagen 
obeys the kinetic theory of rubbery elasticity. They assume collagen fibers 
to be a polymer network in which the polypeptide chains are bound together 
at intervals along their length, and by the interpretation of stress-strain 
curves in terms of rubber elasticity theory were able to determine the average 
molecular weight between the points of attachment. They further show that 
this procedure is a valid method of determining the molecular weight of 
collagen since the results obtained are in good agreement with the molecular 
weight determinations by calculation from X-ray data and ultracentrifuge 
methods. This paper also presents data to indicate that the molecular weight 
of collagen between the cross-links is decreased by the uptake of glyoxal. 


EXPERIMENTAL METHODS 


The isolation of fibers from the skin after glyoxal tannage was found to be 
unfeasible for this work because the tight fiber conditions due to the tannage 
made it impossible to obtain them in sufficient quantity and dimensional 
uniformity. It was decided to use kangaroo tail tendons since these tendons 
are available because of their occasional use in the manufacture of surgical 
sutures. 

The dry fibers were cut to a convenient length of 8 inches (20.3 cm.) and 
divided into four groups, hereafter referred to as Groups A, B, C, and D. 
Each group consisted of 100 fibers weighing 16.5 to 17.0 grams and having 
diameters ranging from 0.5 to 1.5 mm. The dry fibers were placed in large 
test tubes of such dimensions that is was possible to obtain a small solution to 
collagen ratio for the subsequent chemical treatments. The fibers remained in 
these tubes throughout the processing. The dry fibers were rehydrated by 
soaking in distilled water for 24 hours, then in 10 per cent sodium chloride 
solution for another period of 24 hours to remove the globular proteins. At 
the end of the sodium chloride treatment they were washed in successive 
changes of distilled water until free of salt, then air dried. 


Tanning Procedure 


Group A of the series served as the control group, and the fibers were split 
and tested according to a procedure to be described later. Groups B, C, and 
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D were then treated at room temperature for 24 hours, with occasional 
agitation, with a 0.1 M Na:HPO, buffer containing 0.5, 0.75, and 1.0 per cent 
glyoxal respectively on the solution basis. The ratio of tanning solution to 
collagen was 4 to 1. The pH of the tanning solution had previously been ad- 
justed to 7.5 which according to Gustavson! is within the range of the 
maximum stabilizing effect of glyoxal on collagen. At the end of the tanning 
period, the fibers were washed, air dried, and stored in this state until tested. 


Tension Testing Technique 


The method of tensile testing consisted of a determination of the Mean 
Breaking Length. The results are expressed in terms of the length of the fiber 
that would break under its own weight if it were suspended from one end. 


The apparatus used in the testing consisted essentially of a modified Theis 
shrinkage meter set up expressly to perform this series of experiments. 
The apparatus was adaptable for the determination of the elongation at any 
load as well as the mean breaking length. It consisted of a system for loading 
and unloading the free end of a fiber at a constant rate by means of a mercury 
loading and unloading system. 


The test specimen is held at one end by a fixed clamp; while the other end 
is also held by a clamp which is free to move in the direction of a force applied 
during the determination. A flexible cotton covered wire, attached to the 
movable clamp, passes over the pulley of a Theis instrument dial system, 
then across to a frictionless pulley, then down to the head of a thistle tube 
to which it is attached. The thistle tube head is equipped with a capillary 
tube and clamp to provide for unloading the specimen. 


The elongation and retraction of the sample could be recorded from the 
instrument dial for each addition or removal of load. Constant rate of 
loading was obtained by allowing mercury to flow from a burette into the 
free-moving thistle tube head. Constant rate of unloading was obtained by 
allowing the mercury to flow from the thistle tube head through a capillary 
tube by opening a stopcock. Load readings during the unloading process 
were made by allowing the mercury to flow into a 10 ml. graduated cylinder. 
During loadings and unloadings, the specimens were immersed in water at 
constant temperature. 


The fibers, as used in this paper, were actually gross fibers ranging in 
diameter from 0.5 mm. to 1.5 mm. For testing purposes, these gross fibers 


were split repeatedly until fiber aggregates measuring 0.005 mm. to 0.015 mm. 
in diameter were obtained. 


The fiber aggregates were then placed between the clamps of the apparatus. 
The distance between the clamps was standardized for each determination 
at 30 mm. as measured with a vernier caliper. The fiber aggregates were then 
immersed in water at room temperature and allowed to soak for at least 15 
minutes. A final adjustment of the length of the fiber aggregates was made 
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and two hysteresis curves were run, i. e. the fiber aggregates were loaded and 
unloaded twice at a rate of 0.5 ml. of Hg (6.77 gms.) per minute to a maximum 
load of 4 ml. of Hg (54.16 gms.). The maximum load of 4 ml. of Hg for the 
hysteresis loops was arbitrarily set from the data obtained in preliminary 
tests to be well within the breaking load of the fiber aggregates. Readings 
of the elongation and retraction were taken at each 0.2 ml. of Hg increment 
or decrement. The purpose of the first cycle was to straighten out the natural- 
ly occurring kinks from the fiber and to obtain a uniform state of tension 
on the fiber aggregates. A second loading and unloading cycle was then 
immediately carried out in a manner identical with the first. In the third 
loading operation, the fiber aggregates were loaded in a manner identical 
to the loading portions of the previous cycles, however, loading was continued 
this time until the fiber aggregates broke. 

The broken ends of the fiber aggregates were immediately cut from each 
clamp with a razor blade, blotted with filter paper to remove excess water, 
placed in a weighing bottle, and weighed on a microbalance. This weight was 
recorded as “wet weight”. The fiber aggregates were air dried for several 
days, then dried in a vacuum oven at 75 degrees C. over night. They were 
again finally weighed on a microbalance. This weight was recorded as “dry 
weight”. 

From the data thus obtained, the mean breaking length of the fiber aggre- 
gates was calculated in accordance with the following formula 5. 


MBL (km.) = Length of fiber aggregates (mm.) 


_ a x Breaking Load (kg.) 
Weight of fiber aggregates (mg.) 


Calculations of the mean breaking length indicative of the wet strength were 
made on both the dry weight and the wet weight basis and the results are 
summarized in Table I. 


TABLE I 
Summary of Data on Mean Breaking Length of Wet Fibers 


Mean Breaking Mean Breaking % Elongation Shrinkage 
Treatment Length* Length** at Temperature 
Km. Km. Break Degrees C. 


Group A—Untreated 8.282 .22*** sce. 20" 7.0 $2.2 
Group B—0.5% Glyoxal 10.91+4.45 7647.31 7.56 61.5 
Group C—0.75% Glyoxal 15.42+3.23 7327.37 8.67 66.7 
Group D—1.0% Glyoxal 16.77+3.20 1346.37 8.03 66.8 


Note: The number of samples was 11 in each group. 
* Based upon wet weight. 
** Based upon dry weight. 


*** Range shown after Mean Breaking Length is one standard deviation above and below the mean. 


The shrinkage temperatures in Table I were determined by a micro-method 


and for this reason were found to be lower than are obtained by the macro- 
method. 
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The increase in mean breaking length as a result of the glyoxal treatment 
is assumed to be due to the formation of cross-linkages between the poly- 
peptide chains. To further substantiate the theory of cross-linkage, it was 
desired to apply the theory of rubber-like elasticity to the gross fibers in 
which, by stress-strain measurements, it is possible to determine the average 
molecular weight of the protein between points of attachment between the 
polypeptide chains. 


The mathematical relation correlating the force of retraction with the 
elongation of the sample is as follows 7: 


Vv," 
Mc = ; RT p(a—1/ «?2) 


where 


Mc is the molecular weight between cross-chains. 

V; is the volume fraction of the rubber constituent in the sample. 
f is the retractive force per unit cross-section. 

R is the gas constant (8.478 x 104). 

T is the temperature (absolute). 

p is the density of the unswollen sample (1.3). 

a is the ratio of the stretched length to the initial length. 


A number of the gross fibers from each of the groups A, B, C, and D were 
placed in boiling water for 2 minutes; then they were plunged immediately 


into cold water. After cooling, the shrunken fibers were air dried and stored 
until tested. 


Prior to testing, the shrunken fibers were rehydrated by soaking in water 
for 24 hours and then conditioned at the temperature the test was to be run 
for 2 hours. 


The shrunken gross fibers were then mounted between the clamps of the 
testing apparatus and adjusted to the standard length of 30 mm. A complete 
loading and unloading cycle was run with elongation or retraction and load 
readings taken at each increment or decrement of 0.2 ml. of Hg. Time was 
permitted after each addition of load for the extension of the fiber to come to 
equilibrium with the additional load. In order not to stress the fiber to the 
extent of permanent deformation, the maximum load was 3.0 ml. of Hg 
(40.64 gms.). The temperature, which is critical in this type of determination, 


was controlled by a thermoregulator and in each instance was 70 degrees C.+ 
1 degree C. 


At the completion of the stress-strain cycle, the gross fiber was cut from 
the clamps, quickly blotted with filter paper and weighed. This constituted 
the “wet weight”. The gross fibers were then dried in acetone for at least 
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24 hours and finally in a vacuum oven for another 24 hour period and then 
weighed. This constituted the “dry weight’. 


FIGURE I 


THE EFFECT OF GLYOXAL TANNAGE ON THE STRESS-STRAIN 
CHARACTER OF SHRUNKEN KANGAROO TAIL TENDON 


% Elongation 


0.5% GLYOXAL 0.75% GLYOXAL 1.0% GLYOXAL 


71 ae 


% Elongation 


From the experimental data thus obtained, the average cross-sectional 
area, the volume fraction of collagen in the swollen sample, and the density 
of the swollen sample were calculated. The hysteresis curves for each group 
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TABLE II 


Molecular Weight Data Thermally Contracted Collagen 
Group A—Untreated 
1/3 
ls A F/sq. cm. 
0.53 0.119 227.85 
0.55 0.129 210.34 
0.60 0.100 270.92 
0.53 0. 105 258 .02 


Group B—0.5% Glyoxal 


A F/sq. cm. 





0.077 351.84 
0.056 483.78 
0.064 423.31 
0.045 602 .04 
0.048 564.42 


Group C—0.75% Glyoxal 


A F/sq. cm, 








0.033 820.97 
0.041 660.78 
0.048 564.42 
0.053 511.17 
0.046 588 .96 


o 
ae 


a 
= 


0.110 
0.119 
0.162 


o 
LS 


2 
2 
2 
3 
2 


oo 
ass 


Group D—1.0% Glyoxal 
1/3 
1 Ve A F/sq. cm. 


«al eS eRe a 


0.105 0.74 0.071 374.61 
0.110 0.75 0.045 607 .44 
0.107 0.73 0.053 515 .06 
0.118 0.73 0.062 438 .38 
0.196 0.73 0.047 577 .65 


See text for explanation of symbols. 


of gross fibers is illustrated in Figure 1. The data and results obtained are 
recorded in Table II. All the calculations were made at the retractive force 
level of 2 ml. of Hg (27.092 gms.), and were taken from the linear portion 
of the curve. 


Discussion OF RESULTS 


As inspection of Table I will disclose, the strength of the fiber aggregates, 
as measured by the mean breaking length determinations, increases rapidly 
and then levels off at the 1.0 per cent glyoxal level. It will also be apparent 
that there is a parallel increase in the shrinkage temperature which also levels 
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off at the higher glyoxal level. These results are consistent with the customary 
interpretation of the effects of bridging ‘. 


Hysteresis curves were run on these fiber aggregates, as mentioned previous- 
ly, and the areas of the enclosed hysteresis loops, which represents energy 
dissipated as heat, were measured. As would be expected, in the instance of 
gross fibers in which only an extremely small amount of stretch and retraction 
is possible, no definite trend is definable. This is undoubtedly due to the fact 
that the varying weights and, therefore, the varying numbers of polypeptide 


chains participating in the resistance to the stress greatly influences the areas 
within the curves. 


In the second portion of the investigation in which the theory of rubber 
elasticity is applied to the gross collagen fibers in the thermally shrunken 
condition, the results of these experiments recorded in Table II show a very 
drastic decrease in the molecular weight of the collagen between cross-chains 
as the amount of glyoxal used increases. This would appear to be very 
substantial evidence that new cross-links are being formed as a result of the 
glyoxal treatment. The initial molecular weight between cross-links is higher 
than observed by Wiederhorn, Reardon and Browne’. Our instrumentation 
is not as precise as theirs, and our tendons were different in their source. 
Our interest is in the comparative results before and after glyoxal tannage; 


hence the exact comparison between different research results is not sig- 
nificant. 


As mentioned previously in this paper, the increase in stength and thermal 
resistance characteristics as a result of glyoxal uptake was attributed to an 
increasing formation of cross-linkages. Now it is shown that there is a de- 
crease in the molecular weights of collagen between the cross-linkages. The 
molecular weights ranged from a mean of 74,900 for the untreated fibers to 
7,000 in the highest glyoxal concentration used. The decrease is very abrupt 
even for the lowest concentration and as the amount of glyoxal given increases 
there is a tendancy to level off. This is in agreement with the demonstrated 


strength characteristics and the work of Wiederhorn, Reardon and Browne 
on formaldehyde tannage ’. 


The hysteresis loops showing the stress-strain properties of thermally 
contracted collagen, as shown in Figure I, indicate that much less energy is 
required to elongate the untreated fibers than those having undergone the 
glyoxal treatment. Furthermore, as the glyoxal uptake increases, the resilient 
energy is much greater but the hysteresis loop is much smaller. This supplies 
further evicence to support the thesis that cross-linkages in the untreated 
thermally contracted collagen, if any, are weak and widely disposed but the 
formation of cross-linkages can be induced by the chemical treatment of 
glyoxal with collagen. These results are equivalent to those of Harris, Mizell 
and Fourt * on the bridging of keratin. 
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From the experimental data presented, it is the author’s conclusion that 
the cross-linking capacity of glyoxal on collagen is a very real chemical 
phenomenon. The nature of the cross-links and the points of attachment 
must await further investigation as no information beyond pure speculation 
is available at the present time. 
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The Chemistry of Vegetable Tannins 
X. INFRARED SPECTRA 


By Ropert C. Putnam, Norman M. WIeEpDERHORN* 
Joun C. Rocxetr**, Acnes V. Bowes and Maria Dim. SALERNO*** 


United Shoe Machinery Corporation 
Research Division 
Beverly, Massachusetts 


A study of the infrared spectra of compounds is a very important and useful 
method for obtaining information concerning their structure and relation- 
ship. This is due to the fact that many atomic groupings absorb radiation 
in quite definite regions in the infrared. As a consequence, the presence or 
absence of such groupings in the specific compound under consideration can 
often be deduced. 

In a previous report ! infrared spectrograms of certain fractions of methy- 
lated quebracho tannin were presented. Apparently the only other reference 
to infrared spectra of tannins in the literature is that of Jones?. He found 
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that the spectra of the tannins differed among themselves and observed a 
weak plateau effect in the carbonyl region in both quebracho and redwood 
tannins. 

In the course of the work in these laboratories infrared spectra have been 
obtained for a number of preparations of phlobatannins, their derivatives, 
and for some related compounds. In view of the sparsity of such information 
in the literature, it was felt that a presentation of the spectra would be of 
interest to others working in this field. The preparation and properties of 
the substances discussed have either been treated in earlier articles or will 
be detailed in subsequent papers. 


The spectrograms are grouped as follows: 
(1) Tannins and catechins 

(2) Acetylated derivatives 

(3) Deacetylated tannins 

(4) Methylated tannins 


The spectrophotometer employed in this work was a Perkin-Elmer Model 
21 with sodium chloride optics. The spectrograms were taken either of 
nujol mulls or of chloroform solutions in 0.1 mm. cells depending upon the 
solubility of the substance. The absorption was measured from 2.5 to 15 yu. Due 
to the large absorptions of nujol in the ranges: 


3.35 - 3.65u 
6.75 - 7.00u 
7.20 - 7.33 


those samples tested in nujol mulls cannot be interpreted in these regions. 


For similar reasons the spectra taken of chloroform solutions cannot be analyz- 
ed in the ranges: 


8.10 - 8.45 
12.70 - 15.00u 


No spectrogram is presented of acetylated mangrove A due to lack of ma- 
terial. 


Group ONE 


Figure 1. Purified quebracho extract !, 3 
This is a water soluble product corresponding in analysis to the basic 
formula C;,H.,O,,. It constitutes the major constituent of commercial 
quebracho extract. 

Figure 2. Quebracho extract A subjected to a lengthy ether extraction to 
remove residual coloring matter. 

Figure 3. Purified wattle extract 4, 5 


This is a creamy-white water-soluble product corresponding in analysis 
to the basic formula CscH2,O,:. 
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Figure 4. Purified gambier extract (preparation to be discussed in a sub- 
sequent paper). 

Figure 5. Purified mangrove extract Aé 
This is a red, water-insoluble product obtained by butanol extraction of 
commercial mangrove extract. 

Figure 6. Purified mangrove extract B¢é 
This is a cream-colored water-soluble product obtained by butanol ex- 
traction of commercial mangrove extract. 

Figure 7. Purified mangrove extract A181. 
This preparation was obtained by a procedure which included lead salt 
precipitation and dialysis. (Preparation to be discussed in a subsequent 
paper). 

Figure 8. Non-crystalline quebracho-catechin prepared by the method of 
Freudenberg and Maitland ’. 

Figure 9. Crystalline d-catechin 


Groupe Two 

Figure 10. Acetylated quebracho A! 
This is a white product obtained by acetic anhydride and acetyl chloride 
treatment of the tannin. 

Figure 11. Acetylated wattle 4 
This is a white product obtained by treatment of wattle in a manner 
similar to the above preparation. 

Figure 12. Acetylated mangrove B® 
This is a white product prepared in the usual manner and showing an 
acetyl content of 35.56% (av.). 

Figure 13. The above reacetylated 6 
This product contained 48.04% acetyl (av.). 

Figure 14. Acetylated mangrove (from extract A181) 
This product contained 41.62% acetyl (av.). 

Figure 15. Acetylated quebracho-catechin prepared by the method of 
Freudenberg and Maitland? 

Figure 16. Crystalline d-pentacetyl catachin 

Figure 17. Crystalline pentacetyl quercetin 

Figure 18. Deacetylated quebracho! 
This product was obtained by potassium acetate treatment of the ace- 
tylated derivative and contained 18.60% acetyl (av.). 

Figure 19. Deacetylated wattle 5 


This product was obtained in a manner similar to the previous preparation 
and contained 18.42% acetyl (av.). 
Figure 20. Deacetylated mangrove A é 
In similar manner this product was found to contain 15.68% acetyl. 
Figure 21. Methylated quebracho! 
This creamy-white product was obtained by dimethyl sulfate and dia- 
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zomethane treatments. The following two compounds were prepared in a 


similar manner. 
Figure 22. Methylated wattle 5 
Figure 23. Methylated mangrove Bé 
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Fig. 2 - Quebracho extract A after its aqueous solution 
was given a lengthy ether extraction. 
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Fig. 3 - Purified wattle extract (4, 5). 





LEATHER CHEMISTS ASSOCIATION 


Fig. 4 - Purified gambier extract. 
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Fig. 13 - The previous product reacetylated (12Ac) (6). 
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Fig. 17 - Crystalline pentacetyl quercetin. 
“Fig. 18 - Deacetylated quebracho (1). 
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Fig. 19 - Deacetylated wattle (5). 


SG 


+—$-+—4 


4 t+ 4 $e te 


tt 


pd ee bd | 


tT 
| 


or 
etd 
++ +++ — 


tpt eg + 


me 
| 


4 
y 
pha tt 


pot + 


“oo 


anette ttm prac 


feet 
st 


—+--P+—t + 
a4 
te t 
} t 
feet els 


sot 
+—+—+ 


$— ttt 
B+ $+ 4+ 
at 


+ + 
— 
+ 


4 


we Oe 


$$$} $+ 


ee 


4 
= 


ae 


Fig. 20 - Deacetylated mangrove A (6). 
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repels 


Fig. 23 - Methylated mangrove B (6). 


In order to further facilitate comparison of the compounds, the absorptions 
of some of them are presented graphically. In each case the strongest absorp- 
tion is used as a base line and the others given their proportionate values. 

A comparative study of the spectrographic data on the phlobatannins 
reveals a striking resemblance. They all absorb in the 3.00 - 3.07 region 
and so contain associated hydroxyl groups. Absorptions in the regions 6.20 - 
6.26 and 6.60 — 6.75 are found and indicate the presence of phenyl rings. 

| 
The absorption at about 8.40u is probably due to the —C-O- grouping 
present in the hydroxy phenolic structure. Despite these similarities each 
tannin definitely differs from the others. The differences noted in the 10y 
-15 region may be due to different skeletal patterns of the compounds as 
absorption in this region is generally attributed to skeletal vibrations. 

The carbonyl absorption of quebracho (Figure 1) at 5.92 is probably due 


to an impurity as it is not present in the ether-extracted sample (Figure 2) 
nor in the methylated derivative (Figure 21). 
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Mangrove has a definite carbonyl absorption which persists in the methy- 
lated compound, but is not present in methylated quebracho or wattle. 
Gambier has a carbonyl absorption at 5.82 4, but no conclusions can be drawn 
due to the lack of derivatives and duplicates. At present it is not possible to 
state whether or not the carbonyl absorption of mangrove represents the 
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Comparison 


presence of a full carbonyl group per tannin molecule or not. 


with compounds such as benzaldehyde or benzoic acid or its esters indicates 


that one would expect a higher ratio of carbonyl to phenyl absorption than 


is found. 
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Methylated Mangrove B 


The water-soluble (Figure 6) and water-insoluble (Figure 5) mangroves 
have identical spectra. The differences in solubility may be due to the fact 
that A appears to be anhydrous whereas B appears to contain water in its 
molecule. 
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The acetylated tannins show strong similarities and yet they are different. 
They show a vanishingly small amount of unassociated hydroxyl absorption. 
The absorption at 5.65u is due to ester carbonyl and masks any original 
carbonyl which may have been present. The absorption at 7.31y is due to 
the terminal methyl group as may be seen by studying the data. The car- 


bonyl and terminal methyl absorptions are not in direct proportion to the 
analytical figures, viz.: 


Acetylated Mangrove Samples 


Ratios of Ac Ratios of C=O Ratios of C=O 
by analysis using 6.22 u using 6.65 u 
as base as base 


Figure 12 0.85 
Figure 13 1.15 ‘ 
Figure 14 1.00 1.00 


Ratios of C-CH3 Ratios of C-CH3; Ratios of C-CH3 
(from Ac) using 6.22 u using 6.65 u 
as base as base 


Figure 12 0.85 0.98 0. 
Figure 13 4.45 1.03 0. 
Figure 14 1.00 1.00 s. 


) 


Theoretically the absorptions should be in direct proportion since each 
acetyl group contains one keto group and one terminal methyl group. The 
discrepancy may be due to the fact that the original mangrove extract has a 
definite carbonyl absorption which may not persist to the same degree in all 
the acetylated derivatives. 

The absorption at about 9.60 in the acetylated derivatives is due to 
acetate. Jones et al* have found that absorption by acetoxy steroid sapo- 
genins in the region 9.60 — 9.80u is due to acetate. 

The methylated tannins are similar, but easily distinguished the one from 
the other. All the methylated tannins contain hydroxyl groups but their 
absorptions have shifted to the unassociated region. Methylated quebracho 
(Figure 21) shows less hydroxyl absorption than methylated wattle (Figure 
22) and mangrove (Figure 23). 

It is interesting that our quebracho-catechin (Figure 8) and quebracho 
tannin (Figures 1 and 2) are very similar although not identical. This is also 
true of the acetylated quebracho-catechin (Figure 15) and acetylated que- 
bracho tannin (Figure 10). In contrast we find that gambier tannin (Figure 
4) and d-catechin (Figure 9) exhibit little similarity. 

The partially deacetylated derivatives (Figures 18, 19 and 20) derived 
from the acetylated tannins, all show distinct carbonyl absorption and strong, 
associated hydroxyl absorption. 
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SUMMARY 


The infrared spectrograms of certain purified phlobatannins, their deriva- 
tives, and related compounds have been presented. They show a generic 
relationship but in no case are they identical. A study of the data, indicates, 


in general, a qualitative agreement with the experimental work and analytical 
data. 
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The Reactions of Vegetable Tanned Leather 


I1—With Higher Aldehydes and Organic Polymers 
By Seymour S. Kremen, R. Lee Soutnwoop, and Braine L. Lucas, Jr. 


Department of Basic Science in Tanning Research 
Tanners’ Council Research Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio 


The post-tannage of vegetable tanned leather with formaldehyde has been 
studied and reported in previous papers ('). The use of formaldehyde under 
proper conditions was shown to produce a significant increase in the chemical 
stability of the leather. As a result this reaction makes possible the economical 
production of insole leathers which have undiminished appearance, physical 
properties, and other necessary sales attributes. 

This reaction however does not improve the serviceability of outsole 
leathers to any apparent or significant extent. The formaldehyde solutions 
(3 per cent) which are required pose at least minor problems due to their 
fumes and require good ventilation and some care in their use. These con- 
siderations led to the investigation of the reactions of vegetable tanned 
leather with formaldehyde derivatives and polymers and other aldehydes 
for their possible use in the improvement of outsole wear and eliminating the 
objections to the use of formaldehyde. 


Presented at the 50th Annual Meeting of the American Leather Chemists’ Association, Cincinnati, Ohio, 
June 10, 1953. 
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The most promising derivative of formaldehyde from the standpoints 
of cost, reactivity, and operating convenience, is dimethylol urea. This 
compound is an addition product formed from two moles of formaldehyde 
with one mole of urea. Water solutions of this compound at concentrations as 
high as 10 per cent are practically free of odor. Its cost is about 20 cents per 
pound which compares favorably with formaldehyde. In addition dimethylol 
urea itself under certain conditions is capable of undergoing polymerization, 


a possibility which might produce the desired improvement in leather pro- 
perties. 


EXPERIMENTAL 


A series of experiments were carried out to study the reactions of this 
compound with vegetable tanned leather and to compare these reactions 
with the formaldehyde-leather reaction. Table I shows the results obtained 
by treating wet, bleached, unloaded, commercial vegetable bend leather 
with ascending concentrations of dimethylol urea and formaldehyde respec- 
tively at time intervals up to 24 hours in plain water, or in effect at the natural 
pH of the leather. The reaction conditions are noted in the table. 


TABLE I 


Treatment of Vegetable Tanned Leather with Formaldehyde and 
Dimethylol Urea* 


DIMETHYLOL UREA FORMALDEHYDE 


Conc. Final Shrink. GainIn GainIn Final Shrink. GainIn GainIn 
(Sol'n pH of Temp Weight Thickness PH of Temp. Weight Thickness 
Basis) Sol'n (°C.) (gms.) (in.x10-3) Sol'n (°C.) (gms.) (in.x10-3) 


nos 


.75 81.5 0.5 
.45 82 0.6 
.30 86 0.2 
87 0. 
.95 86 0. 
55 88 0. 
45 90 

.25 94 

.10 91 

.60 92.5 i 
.60 95 ‘ 13 
.32 96 ; 15 


75 86 
-40 86 
.22 90 
as 92 
ae 91 
40 91 
.20 93 
.19 95 
50 95 
-40 95 
.23 96 
AS 96.5 


~ 


1% 


an 


— 
ows 


—_ 
COW Oo 


10% 
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*Samples tanned at natural pH of leather and solution. Stock was wet bleached vegetable tanned commer- 
cial bend leather, unloaded. Solution to wet stock ratio was about 5:1 by weight. Starting dry weights were 
about 25 gm. Initial thickness was about 0.215 inches (10 irons). 


The samples were treated in battery jars without agitation. All the samples 
came from one bend. 


The bend was taken after wringing, dried and conditioned, following which 
the individual samples were cut, weighed, measured for thickness, and soaked 
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back. The samples were then treated with the various solutions, washed, 
dried and conditioned. The final weights and thicknesses were then deter- 
mined and the shrinkage temperatures were determined on the automatic 
shrinkage meter(?). 

A similar experiment was carried out with samples from this same bend 
which differed from the first only in that the pH value of the reaction was 
maintained at a slightly alkaline level by the use of the borax-acid procedure 
which has been described earlier ('). The leather was washed and acidified 
after treatment. The results of this experiment are described in Table II. 


TABLE II 


Treatment of Vegetable Tanned Leather with Formaldehyde and 
Dimethylol Urea* 


DIMETHYLOL UREA FORMALDEHYDE 
Conc. Final Shrink. GainIn Gain In Final Shrink. Gain In 

(Sol’n Time pH of Temp. Weight Thickness pH of Temp. 
(Basis) 


Gain In 
Weight Thickness 
Sol'n CC.) (gms.) (in.x10-3) Sol'n °C.) (gms.) (in.x10-3) 


75 83 
.60 81 
.50 86 
.38 96 
85 
85 
91 
ae 
84 
90 
95 


30 84 4 
«20 90 0 
10 95. 0 
75 “ 

«15 89 

.00 

.00 : 
.65 o, 
.05 e 
.00 97 a 
95 ist $e; 
.65 a 0. 


or 
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*Samples tanned in 3% borax adjusted to pH of approximately 8 with H2SO,4. Stock was bleached 
vegetable tanned commercial bend leatner, unloaded. Solution to wet stock ratio was about 5:1 by weight. 
Initial dry weights were about 25 gm. Initial thickness was about 0.215 in. (10 irons). 


**Shrank above 100°C. 


The results shown in Tables I and II lead to the following conclusions: 


(a) Using shrinkage temperature as a criterion of chemical stability 
the data show that dimethylol urea is approximately equivalent 
to formaldehyde in its ability to raise the shrinkage temperature 
although it appears to require somewhat longer reaction times 
to achieve equivalent elevation of the shrinkage temperature. 
This is generally true, with minor deviation, at all three concen- 
tration levels and at both pH values. 

The values for weight gain of the samples are somewhat erratic, 
due principally to non-uniformity of conditioning of the samples. 
However it appears quite certain that at higher concentrations 
at both pH values the dimethylol urea contributes a substantial 
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weight gain to the leather, in excess of 15 per cent at the maximum, 
and this is verified by nitrogen analyses of the leather. 
(c) When the reaction is carried out under acid conditions, there 


appears to be a greater gain in thickness at the higher concentra- 
tions of dimethylol urea. 


These factors and the general appearance and other properties of the 
leather, together with the greater convenience in handling dimethylol urea 
solutions, point to the fact that dimethylol urea may be used in place of 
formaldehyde for the treatment of vegetable tanned leather where major 
improvement in chemical stability is required. The resulting leather should 
be of equal or better yield and color, and other physical characteristics. 


The reaction conditions indicated are readily attainable in tannery prac- 
tice with little cost or disruption. The indicated reaction times would cer- 
tainly be reduced by the use of paddle wheels or drums. Abrasion tests of 
leather treated with dimethylol urea indicate that little added outsole wear 
can be expected as a result of such treatment.* 


The investigation was next extended to the use of bifunctional aldehydes 
which are now commercially available at reasonable prices, although neces- 
sarily more expensive than formaldehyde or dimethylol urea. Greater 
reactivity might be expected of glyoxal and methyl glyoxal (pyruvic alde- 
hyde), and this is indicated by Winheim and Doherty‘. Gustavson® has 
also studied the combination of these materials with untanned skin; he 
found that while they do possess tanning power it is generally inferior to 
formaldehyde. Further, Gustavson has indicated that aldehyde tannage 
of a very acceptable leather can occur in non-aqueous solvents. He indicates 
that as in the case of formaldehyde, combination is favored by neutral or 
mildly alkaline reaction pH values, but that with these two aldehydes, the 
pH must be kept below 8. Above pH 8, both these aldehydes (lacking a 


hydrogen atom in the alpha position) may undergo the Canizzaro reaction. 


An experiment was performed to study the reaction of both of these 
aldehydes with untanned skin and vegetable tanned leather at two pH values 
in water and in 90 per cent isopropanol respectively. The untanned hide 
samples were prepared from depickled stock. The hide samples which were to 
be tanned in isopropanol were first dehydrated with acetone. The vegetable 
tanned leather came from the same source as in the earlier experiments. 
The pH of the aldehyde solutions were adjusted to approximately 4 and 7 
respectively with sodium bicarbonate; these solutions were weakly buffered 
however, and as a result the pH of the solution and leather after treatment 
generally reflected the initial pH of the hide or leather at the start. The 
reaction conditions and the results are shown in Table III. 


*Note: Leather treated with dimethylol urea was also tested for insole serviceability under our insole 
deterioration procedure (3) and generally found to be equivalent to formaldehyde treated leather. 
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TABLE III 


Treatment of Vegetable Tanned Leather and Untanned Hide with 
Various Aldehydes in Water and 90 Per Cent Isopropanol* 


VEGETABLE TANNED LEATHER 
UNTANNED HIDE (S. T. - 63°C.) (S. T. - 82°C.) 


Final pH = Shrink Leather Final pH = Shrink Leather 
Material Of Leather Temp. (°C.) Character Of Leather Temp. (°C.) Character 


(Water Solution) 
Formaldehyde . 89 Cracky 3.8 _ Excellent 
90 Cracky ‘ : Excellent 
Glyoxal : 80 Stiff, Cracky 3. Excellent 
81 Stiff, Cracky : Excellent 


Methyl Glyoxal é 73 Very poor Excellent 


75 Very poor ; Excellent 
(90% Isopropanol) 
Formaldehyde 


86 Excellent 3. Excellent 
86 Excellent ; 91 Excellent 
82 Good a 84 Good 

83 Good : 82 Good 

70 Good : 80 Fair (Dark) 
70 Good 5. 80 Fair (Dark) 


wow 


Glyoxal 


Methyl Glyoxal 


im OD 


*All Solutions contained the respective aldehydes at a concentration of 0.33M. 
Solution to dry stock ratio was about 10:1. Time of tannage was 18 hours. 


The results of these experiments indicate the following: 


(a) The treatment of untanned hide by all three aldehydes results 
in some rise in shrinkage temperature, although only formaldehyde 
appears to produce even reasonable leather properties. 

(b) Better leather character and almost equal rise in shrinkage 
temperature is obtained by tannage in the 90 per cent isopropanol 
with the three aldehydes. Again formaldehyde is by far the best. 

(c) The treatment of vegetable-tanned leather in either water or 
solvent results in worthwhile improvement only with formalde- 


hyde. 


None of these aldehydes then appear to offer any advantages over formalde- 
hyde in terms of increased chemical stability or added physical and leathering 
properties. In fact they are generally inferior to formaldehyde. These re- 
actions then, under the conditions described, must remain largely of theo- 
retical interest. The good leather character obtained in solvent media prob- 
ably opens new fields of speculation concerning the mechanism of aldehyde 
tannage. As a matter of fact, it is possible to achieve an excellent, stable 
tannage of untanned dehydrated skin merely by hanging it over a solution 


of formalin for 24 hours. The product is supple, white, and free of crackiness, 
and is not readily reversed by water. 
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Treatment of vegetable tanned leather with other polymeric materials 
was also attempted. This work included the use of polyvinyl alcohols directly, 
the attempted production of polyvinyl formals and butyrals in the leather 
by reaction of the alcohols with the appropriate aldehyde, and the use of 
already formed polyvinyl butyrals. In all cases the reactions did not proceed 
to a significant extent under conditions necessary to preserve the integrity 
of the leather, and in general the problem of achieving uniform penetration 
and deposition of these materials was not satisfactorily accomplished in aqueous 
media. 

The use of concentrated solutions of butyl(*) and vinyl polymers in organic 
solvents meets with better success as far as deposition and improvement 
in wear resistance is concerned. These materials however are expensive and 
they present a problem in appearance and merchandising suitability. 


CoNCLUSIONS 


It has been demonstrated that the use of formaldehyde and dimethylol 
urea have practical value at little cost for bringing about certain desired 
improvements in the properties of vegetable tanned insole leather. Beyond 
that, the use of these materials or other aldehydes for better wear is not 
fruitful. The use of polymeric materials as impregnants is at best a costly 
procedure, which is fundamentally unsound as it must add to the cost, 
starting as it does with leather already completely tanned. A more practical 
approach would be to find materials which are cheap and plentiful as diluents 
for present tanning materials. This might be achieved by using only the 
minimum amounts of tannin (generally well below present levels) required 
to give desired leather character, and to use the other materials to produce 
firmness, cutting value, and possibly increased wear. If this can be success- 
fully pursued it offers a sounder long-range solution to the problem and need 
for better-wearing, lower cost sole leather. 
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ABSTRACTS 


Investigation on the Acid and Salt Absorption Pickling. By M. Banerjee, J. K. Dey 
and D. Ghosh. Tanner 7, No. 7, 20, No. 8, 25 (1953). Commercial practice is to use 
1 per cent sulfuric acid, 10 per cent salt and 100 per cent water on the pelt weight as the 
pickle. Increased salt and acid causes a greater pickup of the two pickle constituents by 
the pelt. Higher concentration of salt alone also causes pelt to take up more acid. Salt 
and sulfuric acid pickle is preferred to salt and hydrochloric acid since the results are 
more satisfactory for single bath chrome tanning. At low acid concentration dissolved hide 
substance is usually interfibrous matter, but as the acid increases, particularly above 5 
per cent, decomposition of the pelt is deeper rooted. Absorption of acid is not dependent 
on temperature. To determine the effect of volume, and salt and acid concentration on 
absorption of these materials by hide a number of experiments were set up. Experiment 
I. Sulfuric acid ranged from 1 to 5 per cent, salt and water remained at 10 and 100 per 
cent, respectively, on the hide weight. Acid absorption increased with acid concentration 
in the pickle. II. The volume of pickle liquor increased from 100 to 400 on the pelt 
weight, but the concentration of acid and salt on a volume basis remained constant. Acid 
absorption on the pelt weight increased with increasing pickle volume. III. The parts of 
sulfuric acid on the pelt weight were increased from 1 to 5; also the ratio of pelt to 
volume of pickle was increased from 1 up to 4 parts. Salt absorption by pelt remained 
constant for pelt-volume ratio, regardless of acid concentration, but increased with increas- 
ing pelt-volume ratio. IV. Acid was increased from 1 to 5 parts in pickle liquors contain- 
ing 10 and 20 parts of salt, respectively. Ratio of pelt to volume of pickle increased from 
1 to 4. Salt take-up by pelt was constant irrespective of acid, but increased with salt 


concentration and also with increase of ratio of pelt to pickle volume. There is, however, 
a limit to salt absorption by pelt. 


Soaking Problems of Indian Raw Hides. By J. Ghosh. Tanner 8, No. 1, 14 (1953). 
India produces about 21 million hides per year, but due to antislaughter sentiment, mal- 
nutrition, old age, and pestilence, the ratio of dead hides is increasing. This accounts for 
the abundance of lower quality hides. Slaking and liming of the thin, weak hides separateiy 
from the better hides is advocated as one means of improving the leather from the poorer 
stock. The soaking back of dried hides presents a real problem in India’s warm climate. 


Gas Meter Diaphragms. Anon. Lea. World 45, 274 (1953). Gas meter diaphragms 
must be completely nonporous, soft and pliable, constant in area and soft throughout their 
life, inert to chemical content of town gas, and capable of standing up to constant 
mechanical stress for unlimited periods with an absolute minimum of resistance to the gas 
meter operation. Despite attempts to use other materials, leather from East Indian hair 
sheep continues to be the best for meters. The skins locally are bark tanned, then exported 
to England where they are stripped and then semi-chrome tanned. This chrome treatment 
imparts the above desired qualities. After retanning the skins are thoroughly washed and 
then impregnated with an emulsion of neatsfoot oil and soap. The surface is so dressed as 
to enmesh graphite particles of the oil dressing. The leather is then immersed for 3 days 
at room temperature in a suitable oil dressing which contains compounded oil, emsulified 
petroleum jelly and graphite. Thereafter the diaphragms are laid in piles of 250 for a 
minimum period of 14 days, reversing the piles each day to ensure even drainage. The 
thickness of the diaphragm varies according to size. Industrial meter diaphragms are too 
large to be made of sheepskins, so oxhide is used as an alternative. Scars, blemishes and 


other forms of damage render skins unsuited for meter leather, so selection of stock is of 
utmost importance. 
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Raw Materials of Life. By D. P. Riley and U. W. Arndt. Nature 171, 144 (1953). 
Through J. Soc. Dyers and Colourists 69, 177 (1953). <A brief survey of X-ray analysis of 
proteins and of theories on the interpretation of results is followed by an appeal for speci- 
mens of proteins and modified proteins which will be analyzed by the X-ray method as 
part of a survey of natural proteins. 


Mineral Oils in Leather Labvtousion. By R. M. Koppenhoefer. Shoe and Lea. Re- 
porter 273, No. 9, 13 (1954). On gradually replacing a fatty oil with mineral oil while 
holding the emulsified constant, it was noted that the penetration of the oil increased with 
increasing mineral oil content of the mixture. There was also a greater deposition of oil in 
the grain layer. In this respect mineral oil behaved as a nonionic. Softness of the leather 
increased with increased oil penetration. Replacing a fatty oil in a fat liquor with mineral 
oil up to about 30 per cent had but little effect on tear or tensile strength, but at about 
50 per cent replacement there appeared a small decrease in these properties of the leather. 
Oils between viscosity ranges of 100 - 700 seconds appeared to be most satisfactory. Increas- 
ing viscosity increased the softness of the leather. The higher viscosity oils did not pene- 
trate the leather so fully and there was a tendency for them to deposit on the flesh. 
Petroleum sulfonates can act as emulsifiers similarily to sulfated fatty oil. The sulfo oil 
fraction, however, combines with the leather with much greater affinity. They added noth- 
ing to the lubricating value of the fat liquor. The sulfonated mineral oils are not hydro- 
lysed on ageing. In some ways they appear to be mild tanning agents. 


Fungi of the Leather Industry. By E. C. George. Tanner 8, No. 5, 19 (1953). A 


review of the literature on molds and yeasts in tan liquors and on leather, with a brief 
reference to fungicides. 


The Structure and Properties of Natural and Allied Fibers. By W. R. Moore. J. 
Soc. Dyers and Colourists 69, 149 (1953). The structure and some of the physical prop- 
erties of natural and allied fibers are outlined. While such fibers can be regarded as pos- 
sessing a common basic structure, modifications of this may lead to considerable differences 
between the different fibers. In wool the chains do not easily fit into a lattice and crystal- 
linity is low. The chains are folded, such folds being maintained by physical forces 
between chains. These forces are comparatively weak, and unfolding is easy. The fiber 
has a low strength and, under certain conditions, a high extensibility. In silk, extended 
chains fit more readily into a lattice, and the fiber is less extensible. In cellulosic fibers 
the chains fit easily into a lattice, and in native fibers there are relatively strong forces 
between chains. The fiber is strong with short-range elasticity. Regenerated cellulose 
fibers differ from native in a number of ways—in the dimensions of the unit cell, in the 
smaller degree of crystallinity and more random orientation of crystallites, and in the 
possession of a skin, these differences being reflected in differences in physical properties. 
This outline of structure and properties is based on two concepts—the configuration of the 
chains and the existence, in the fiber, of crystallites and amorphous regions. While this 
simple picture should possibly be elaborated to include the arrangement of crystallites into 
fibrils and the surface structures of fibers, it permits the correlation of fiber structure with 
such important properties as moisture regain, density, birefringence, swelling, extensibility, 
and crease-resistance. These are only some of the properties related to fiber structure. 
Others, such as the diffusion of dyes, the amount of dye absorbed under specified condi- 


tions, and the orientation of dyes in fibers, all of importance in dyeing, may also be related 
to fiber structure. 
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Investigations Into Fastness to Perspiration. By Perspiration Fastness Subcommit- 
tee. J. Soc. Dyers and Colourists 68, 392 (1952). The Subcommittee reports that the 
effect of natural perspiration on certain dyeings, notably those containing copper, is due 
to its amino acid content, and of all the amino acids known to be present histidine is by 
far the most reactive. The Subcommittee believes that it should be fairly casy to devise 
an artificial testing solution which will be more nearly approximate to natural perspiration 
in its effect on dyeings than any so far suggested. Work is proceeding to this end, mainly 
on a wider range of dyes, applied under differing conditions. 


Measurement of Damage in Coarse Keratinous Materials. By F. Kidd and C. S. 
Whewell. J. Soc. Dyers and Colourists 68, 396 (1952). The effects of chemical and 
mechanical treatments on the coarser keratinous materials can be determined by measuring 
the percentage increase in deflection of the free end of the fiber on wetting. The fiber is 
soaked for 24 hours before making the first deflection measurements. It is then thoroughly 
dried and the second deflection measurements made. Values for different kinds of hair, and 
method of calculating results are given. 


Chemistry of the Carrotting of Rabbit Fur. II. By P. Hiickel and H. G. Frohlich. 
Textil Praxis 7, 808 (1952). Through J. Soc. Dyers and Colourists 68, 538 (1952). Expe- 
rimental work has been continued on the carrotting of rabbit fur with peracetic acid, hydro- 
sulfite, HCl, and HNOs, the swelling properties, cysteine content, and alkali solubility being 
studied. The action of these substances and also other reducing and oxidizing agents, 
alkalis and acids, is discussed theoretically. It is shown that rabbit fur will felt only when 
at least 30-60 per cent of its cysteine content is disrupted. If over 75 per cent is affected, 
the felting properties of the fur are decreased. No difference is shown in subsequent felt- 
ing properties whether rupture of the cysteine groups is brought about by the use of reduc- 
ing or oxidizing agents. Although rupture of the cysteine groups is essential for felting to 
take place, this is facilitated also by rupture of the hydrogen bonds and peptide linkages. 
Regenerated protein fibers such as Vicara, Ardil, and casein fiber do not felt and do not 
exhibit the property of spontaneous curling. These fibers contain no cysteine groups. 


Pore Size of Keratin. By L. G. Jagger and J. B. Speakman. J. Textile Inst. 43, 67 T 
(1952). Through J. Soc. Dyers and Colourists 68, 285 (1952). Human hair fibers are 
stretched 30 per cent in dry n-propyl alcohol after one and 14 days’ immersion. There is 
no difference in the work required, showing that reaction with the alcohol is complete in 
one day; this confirms that the fine structure of dry fibers is inaccessible at 22.2°C. to 
molecules larger than n-propyl alcohol. This refutes the contention by Alexander et al. 
that the concept of maximum pore size is erroneous. Their esterification of -COOH groups 
in wool with butyl and amyl alcohols is carried out under entirely different conditions and 
cannot be used in argument. 


Formation of Keratin During the Growth of Hair. By R. Heilingétter. Melliand 
Textilber. 32, 824 (1951). Through J. Soc. Dyers and Colourists 68, 285 (1952). Mercer 
has reported on the formation of keratin during the growth of hair, and has distinguished, 
on the basis of polarization, X-ray, and chemical methods, five horn-forming zones between 
the papilla and the shaft of the hair. These results have been confirmed by the author by 
means of morphological examination of longitudinal sections cut through the human scalp. 


ae”, 
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Mechanism of Enzyme Action. By S. J. Leach and H. Lindley. Nature 169, 360 
(1952). Through J. Soc. Dyers and Colourists 68, 286 (1952). It is considered that 
enzymic properties of a protein molecule are due to the order and arrangement of the 
amino-acid side-chains rather than to a strongly hydrogen-bonded system of peptide links. 
A list is given of enzymic and non-enzymic proteins, various side-chain ratios being tabu- 
lated. A scheme is suggested, serine and asparagine being used as examples, whereby 
enzymic molecules contain frequent inter-chain H-bonds of carboxyl-hydroxyl type, which 


reinforce the inter-chain peptide H-bonding, thus forming a highly resonating network, over 
which electron flow can occur. 


Pauling-Corey z-Helix in Synthetic Polypeptides. By W. Cochran and F. H. C. 
Crick. Nature 169, 234 (1952). Through J. Soc. Dyers and Colourists 68, 286 (1952). 
The X-ray diffraction picture of highly crystalline synthetic poly q@-methyl-L-glutamate is 
readily explained by means of a Fourier transform calculated on the basis of an atom re- 


peated at regular intervals on an infinite helix, thus strongly confirming the Pauling-Corey 
a-helix theory. 


Determination of Nitrogen by Conductivity Measurements of Ammonium Bor- 
ate-Boric Acid Solutions. By L. Appleton. Chemist Analyst 42, 4 (1953). Ammonia is 
distilled into 4 per cent boric acid in the conventional manner and the electrical conduc- 
tivity of the resulting solution is measured after dilution to a definite volume. The concen- 
tration of ammonia can then be read directly from a calibration curve, obtained by plotting 
measured resistances against known concentrations of ammonia. The method is very 
accurate for small amounts of ammonia. The highest working range should not go much 
above 0.8 g. of ammonia per liter. 


Leather Finishes and Synthetic Binders, By H. Loewe. Lea. Trades Review 108, 
472 (1953). The author summarizes the various types of pigment finishes, and their vari- 
ations to meet particular requirements. With the patent leather finish, finishing effect can 
be regulated by the degree of polymerization of the linseed oil attained in the boiling 
process. This can be judged by viscosity coupled with experience. With cellulose-pigment 
finishes, there is a greater range of variations, depending upon the degree of nitration of 
the nitrocellulose, the nature of the plasticizer, and the volatility of the solvents, etc. Refer- 
ence is also made to the possibility of supplying cellulose finishes in emulsion form, which 
can be diluted with water. Basic variations with casein pigment finishes are practically 
impossible, and adaptation for particular needs is arrived at by suitable additions such as 


resin products and wax emulsions. The natural waxes, formerly used, have been largely 


replaced by more uniform synthetic products. Film formation with these finishes is different 
from that of a linseed oil finish, and commences with glazing, when heat and pressure give 
a smooth surface. Mechanical operations are therefore of importance. 


Hardening of the 
film is usually done with formation. 


Synthetic binders come next for treatment, the most 


important types being obtained by the polymerization of monomers, and the properties of 
the polymeride depend on the chemical nature of the monomeride and the degree of poly- 


merization. Copolymerization of two or more monomerides give products which the author 


considers specially suitable for resin-pigment finishes. Most plastic binders are in the form 


of dispersions; by incorporating hydrophillic groups into copolymers, binders are obtained 
similar in character to casein. Pigmentation of polymeride dispersions present difficulties 
owing to their labile characters. Some polymeride dispersions, such as acrylates, can be 


diluted with casein, while others are more limited in this respect. With regard to com- 
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binations, acrylates are first used as bottoming agents for cellulose finishes, preventing the 
plasticizer from sinking in, giving elasticity, etc. Next come mixtures of the acrylates with 
casein finishes to give high elasticity. Other combinations are possible such as a_poly- 
meride-casein finish first coat followed by a cellulose lacquer or pigmented finish. From 
the practical standpoint, casein finishes are still the most important for willow calf, sides 
and glace kid, whereas cellulose finishes generally are used where extra rub-fastness is 
required, such as for furniture leathers. For buffed leathers, plastic binder-casein finishes 
are in general demand, while the pure plastic finish, in the opinion of the author, will find 
greater application to split and lining leathers. 


New Rapid Vegetable Tanning Methods. By F. P. Cronin, Lea. Manuf. 64, No. 7, 
7 (1953). The author gives in considerable detail methods for tanning lime grain splits 
and unsplit stock. It is stated that the latter can be tanned satisfactorily in four days. 


Report of Rhode Island Sectional Stream Pollution Committee. Amer. Dyestuffs Re- 
porter 42, P 695 (1953). This report consists wholly of a glossary on waste treatment 


and stream pollution. It was submitted to the committee by T. H. Hart, Secretary of the 
National Committee on Stream Pollution. 


Symposium on Stream Pollution. Amer. Dyestuffs Reporter 42, P 651 (1953). This 
symposium report consists of a number of papers dealing with different phases of the stream 
pollution problem of interest to the textile industry. The papers are as follows: Opening 
address by the chairman, E. A. Leonard; Public Law 845 and Cooperation between Fed- 
eral Government and Industry, by L. F. Warwick; In-Plant Process Control for the Reduc- 
tion of Waste, by R. E. Souther; Activities of the American Association of Textile Chem- 
ists and Colorists and National Stream Pollution Committee, by P. Theel. 


Case Histories of Stream Pollution. Report of Western New England Subcommittee 
on Stream Pollution. Amer. Dyestuffs Reporter 43, P 112 (1954). This report consists of 
several case histories on stream pollution. The first article, Textile Effluent and a Sewage 
Plant, is by J. B. Dick; the second, History of Operations of Textile Sewage Plants in 
Connecticut, by W. J. Snow; and the third, History of a Plant for Treatment of Textile 
Sewage, by A. N. Henschel, completes the report. 


Much of the experience of the textile 
mills parallels that of tanneries. 


The Pickling of Sheepskins. Influence of Temperature on Storage. By R. A. 
Hauck and R. M. Lollar. Shoe and Lea. Reporter 272, No. 10, 18 (1953). 
fully bated sheepskin were pickled for (1) seven days, and (2) 150 days, in pickles con- 
taining 5, 10, 15, and 20 per cent salt, and 0.5, 1.0, 2.0 and 3.0 per cent sulfuric acid, 
blended in all possible combinations and stock held at 0.0, 23, and 35° respectively. The 
pieces of skin were then tanned in chrome liquors, and the resultant leather tested by 
ball burst and stitch tear tests. The pickle liquors were tested for solubilized hide 


Pieces of 


substance. A second experiment was designed to study the influence of bating and pickling 


variables and subsequent storage of 22 weeks on the chrome tanned specimens. In the 
bating operation the amount of bate remained constant for each test but the kind of 
delimer was changed. Stock was pickled in like pickle liquors, except that half of them 
contained para-nitrophenol. Two pickling and storage temperatures were employed 23 
and 35°C. respectively. No mold growth was visible during the storage period in spite 
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the inoculation of some of the test pieces, which occurred at the end of 10 weeks. It was 
evident from visual examination of the stock at the end of 22 weeks that storage of 
pickled stock at elevated temperatures is unadvisable. There is higher solubilization of 
hide substance and the leather strength, as measured by the ball burst and stitch tear 
tests, is reduced. 


Application of Sulfated Oils in the Fatliquoring Process. By S. K. Ford. Lea. and 
Shoes 127, No. 9, 25 (1954). Three steps are involved in the sulfation of an oil, (1) 
sulfation—the reaction of oil and acid, (2) washing and neutralizing to remove spent acid, 
and (3) neutralization and adjustment to specifications. In the sulfating process the 
quantity of acid with respect to the oil, temperature and time of reaction between oil and 
acid must be controlled. Washing to remove residual acid is also conducted under con- 
trolled conditions. A sulfated oil is a good emulsifying agent, capable of emulsifying con- 
siderable amounts of fatty and petroleum oils. It is a good base for fat liquors, whose 
performance is affected by temperature, pH, and extent to which the leather is washed. 


Action of Formaldehyde on Proteins. II. Some Reactions of N-Hydroxymethyl- 
Amides. By R. D. Haworth, D. H. Peacock, W. R. Smith and R. MacGillivray. J. Chem. 
Soc. 2972 (1952). Through J. Soc. Dyers and Colourists 68, 481 (1952). The equilibria 
between formaldehyde, amides, and N-hydroxymethylamides have been studied under alka- 
line conditions. The N-hydroxymethylamides are also found to condense with primary alco- 
hols to form O-ethers, with thiols to form sulfides, with carboxylic acids to form esters, 
and (2 mol.) with primary amines to form tertiary amino derivatives. They do not con- 
dense with peptides. The results are applied to a study of the nature of the products 
formed by the action of formaldehyde on proteins. 


Action of Formaldehyde on Proteins, III. Hydrolysis of Formaldehyde-Hardened 
Proteins by Enzymes. By R. D. Haworth, R. MacGillivray and D. H. Peacock. J. Chem. 
Soc. 2981 (1952). Through J. Soc. Dyers and Colourists 68, 481 (1952). The proteins of 
ground nuts and soy beans, and casein, when treated with formaldehyde under acid con- 
ditions, are found to be hydrolyzed by papain, and the products can be further hydrolyzed 
by trypsin. From the hydrolysate from Arcil protein fiber, six formaldehyde-containing 
fragments have been isolated by adsorption on charcoal, Zeocarb-215, and cellulose, and 
analyzed by paper chromatography. Acid hydrolysis indicates that aspartic and glutamic 
acids and at least three other amino acids are associated with these six fragments. The 
results suggest that N-methylenebisamide derivatives of aspartic and glutamic acids play a 
considerable part, and that lysine and arginine play little, if any, part in the reaction of 
proteins with formaldehyde under acid conditions. 


Tanning of Fatty Acid and Protein Monolayers by Metal Ions. By J. H. Schulman 
and M. Z. Dogan. Nature 170, 31 (1952). Through J. Soc. Dyers and Colourists 68, 481 
(1952). Strong interaction between dibasic chromium ion and fatty acid carboxyl groups 
is shown by the area of solidification of the molecules and the properties of the fatty acid 
monolayers on the metal salt solution. The basic chromium ionic unit expands to accom- 
modate the increasing size of fatty acid molecule; this property of the interlinking basic 
ionic aggregates seems to be greatest with copper and decreases in the order Cut+> Cr+++> 
ALt++> Fet++> Co*+. Results can be applied to the tanning of protein monolayers over 


the same optimum pH range; the tanning process works well with Fe, Cr, and Al salts, 
but not with Cu. 
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Role of the Thiol Group in the Formation of Alkaline Protein Gels. By H. G. Hig- 
gins, D. Fraser and J. F. Hayes. Nature 169, 1020 (1952). Through J. Soc. Dyers and 
Colourists 68, 481 (1952). Work has been carried out to measure the sulfide liberated by 
alkali treatment of casein and also the cysteine and cystine contents of similarly treated 
casein. As a result, it is apparent that pH 12- 13.5 is a critical zone for both the loss in 
cysteine and the increase in sulfur liberated. From this and other considerations, formation 


of single sulfur bonds rather than reformation of disulfide linkages seems to be involved in 
the mechanism of gelation. 


Adsorption of Metal Ions by Naturally Pigmented Keratin Fibers. By G. L. Laxer 
and C. S. Whewell. J. Soc. Dyers and Colourists 69, 84 (1953). The amounts of copper 
and iron taken up by various pigmented and white keratin fibers from cupric sulfate and 
cupric sulfate solutions respectively, were found to vary with the two types of fibers. The 
pigmented fibers were found to adsorb more of the metal ions. 


Infrared Dichroism and Protein Structure. By B. D. B. Fraser and W. C. Price. 
Nature 170, 490 (1952). Through J. Soc. Dyers and Colourists 69, 106 (1953). Assump- 
tions that the principal absorption bonds observed in the infrared spectra of proteins arise 
from highly localized bond-stretching or bond-deformation vibrations, so that the associated 
transition moment directions are along or perpendicular to the bonds according to the type 
of vibration involved, are considered inadequate. An approximate mathematical treatment 
of the normal vibrational modes of the peptide group is presented, and the dichroism to be 
expected from an oriented polypeptide in which the chains have a 3.7 - residue helix con- 
figuration is calculated. Results are close to the experimentally observed values for poly- 
benzyl-L-glutamate in the folded configuration, and it is considered, therefore, that the 


observations are in good agreement with the existence of the Pauling-Corey 3.7- residue 
helix. 


Handling Viscous Materials in Nitrogen Determination. By J. Pomeranz. Chemist- 
Analyst 42, 100 (1953). In determining nitrogen by the Kjeldahl method, the lower end 
of a test tube forms a convenient container for weighing a viscous sample, after which the 
vessel and its contents are placed in the digestion flask. 


The Variation of the Viscosity of Gelatin Sol with Temperature. By R. J. Croome. 
J. Appl. Chem. 3, 330 (1953). The variation of the viscosity with temperature has been 
studied on sols of an isoelectric ossein gelatin, and representation of this variation has been 
found possible by means of an equation of the type v = AeK/T, The term A has been 
shown to be a function of the percentage (weight) concentration of gelatin in the sol. A 
working hypothesis has been made that the hydration of the gelatin particles, during soak- 
ing, persists on dispersion; the decrease in viscosity with rising temperature is represented 
as due, in the main, to a progressive loss of the absorbed water back to the free dispersion 
medium, thereby decreasing the ratio of weight of dispersed phase to weight of dispersion 
medium. Expression of the viscosity as a function of this ratio had yielded an equation 
representing the variation of the viscosity with concentration of gelatin. The reversibility 
of the viscosity-temperature variation has been explained as being due to the rupture and 
subsequent reformation of hydrogen bonds set up between the water molecules and the 
lyophilic peptide groups in the gelatin particles. 
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Acid and Alkaline Hydrolysis of Gelatin. By R. J. Croome. J. Appl. Chem. 3, 280 
(1953). A study has been made of the thermal decomposition of an alkaline ossein- 
gelatin in dilute solutions of hydrochloric acid and sodium hydroxide within a pH range 
of 3.05 to 9.85. Reaction temperatures of 60°, 70° and 80° have been employed, the 
reaction being followed by the decrease in jelly strength, measured by the Bloom Gelometer, 
of gels, matured at 10°, after having undergone thermal treatment in the sol form. The 
reaction is found to be first-order, and catalyzed by both hydrogen ions and hydroxyl ions. 
Variation of the velocity coefficient with pH is represented by a catenary curve that exhibits 
a fairly well defined point of minimum velocity at pH 6.4. The catalytic coefficients of the 
hydrogen and hydroxyl ions have been determined for the reaction temperatures employed. 
The reaction velocity coefficient varies with temperature according to the equation of Arr- 
henius, and values of the heat of hydrolysis have been calculated from it. These were 
found to be considerably higher on the acid side of the isoelectric point than on the alka- 
line side, up to pH 9.35, beyond which they rise again. This variation with the pH of the 
sol has been explained by visualizing the mechanisms of the reaction as being different for 
concentrations of catalyst greater than, and less than, about 0.03 N. 


Conversion of Collagen to Gelatin and Their Molecular Structures. J. Sci. Food Ag- 
ric 3, 454 (1952). Through J. Soc. Dyers and Colourists 69, 226 (1953). A systematic 
account of the conversion of collagen to gelatin. It is shown that collagen can be converted 
into two types of gelatin of differing nitrogen content. A study of heat degradation has 
made it possible to separate the effects of heat and chemical treatment in the preparation 
of one type. The results have been collated by means of diagrams of molecular structure, 
which lead to useful deductions and suggestions for further investigations. 


New Emulsifiers Now Helping Tanners to Make Better Leathers. By C. E. Retzsch. 
Lea. and Shoes 127, No. 9, 32 (1954). With development of the newer cationic and non- 
ionic emulsifiers it is now possible to select a fat liquor which will best meet the require- 
ments of a particular tannage. An explanation is given as to the structure of the afore- 
mentioned emulsifying agents. 


Analysis of the Various Properties of Prepared Fatliquors. By V. Norton. Lea. and 
Shoes 127, No. 9, 32 (1954). A suitable fatliquor can be made from soap, sulfated oil and 
raw cod. Since a soap type of emulsion is sensitive to hard water, salts and acid, the sul- 
fated oil is added to overcome the breaking of the soap and thereby impart stability to the 
emulsion. The presence of soap in a fatliquor produces good grain lubrication and fulling 
effect in the leather. They are apt to show too much migration of the oil to the surface of 
pasted leather, and in this respect differ from a factory compounded fatliquor. In cases 
where a self-compounded fatliquor imparts too much softness to an upper leather, it may 
be necessary to add enough raw cod to overcome this condition, but in so doing the insta- 


bility of the emulsion is increased. The author recommends the use of prepared fatliquors 
as a more satisfactory solution. 


Nylon Resins for Leather Processing. By T. A. Dickinson. Lea. and Shoes 126, No. 
17, 8 (1953). Polyamide, or nylon resins, can be modified by combining them with fatty 
acids, ethylene diamine, diethylenediamine, or triamine, and other chemically compatible 
materials. The basic physical properties of the resins are thus decidedly altered. For 
leather processing purposes, the modified resins are usually thinned or dispersed in sol- 
vents, such as propyl and higher alcohols, acetic acid, chlorobenzene, chloroform, methy- 
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lene chloride, trichlorethylene, mixtures of alcohols with aliphatic hydrocarbons, phenol, 
heated ethanol, cyclohexanol, and methyl isobutylcarbinol. Solids content of such solutions 
range between 40 and 70 per cent. These resin solutions can be used like other resin 
solutions to coat, impregnate, or bond leather materials. They are more versatile in that 
they have a greater variety of properties in the solidified condition. Color can be varied 
from clear amber to black. As coating material polyamides are abrasion-resistant, impart 
a bright appearance to the leather, and render it surface-impervious to oil and water. When 


used as adhesives the bonds are of high strength. The nylon resins are not expensive and 
can be processed cold. 


New Developments in Shoe Finishes. By D. P. Ciaccio. Lea. and Shoes 126, No. 17, 
9 (1953). The application of science to the preparation and compounding of shoe finishes 
has resulted in the production of more stable and uniform materials. 


Colors and Dyes in Leather Coloring. By J. A. Casmocha. Shoe and Lea. Reporter 
272, No. 12, 13 (1953). The author touches on the theory of color, then describes leather 
dyes as materials soluble in water, capable of application without an adjunct, harmless to 
leather, stable in various hydrogen ion concentrations, and resistant to numerous salts and 


other chemical reagents. They should color level, be moderately stable to light, and have 
good tinctorial strength. 


An Experiment on the Curing of Sudanese Sheepskins. By M. Dempsey, J. R. Fur- 
long, and E. Knew. Colonial Plant and Animal Products 3, 320 (1953). Straight-drying 
of sheepskins was compared with dry-salting in the hot and in the cold seasons in the 
Sudan: drying in the sun was compared with shade-drying, and rope-drying with framing. 
At each season nine batches of fifty skins each were treated. The skins were dressed in 
England as white suede. Straight-drying gave almost consistently the best leather, and cold 
season cure was better than hot. The damage was present in the raw skins and recogniz- 
able then microscopically, but not to the naked eye or in handle: in milder form it caused 
the grain to be rubbed off during process, or holes to appear in the skins, while extreme 
damage led to complete disintegration and the skins dropped to pieces. It is suggested 
that an immediate improvement in curing in the Sudan might be achieved by abandoning 


dry-salting, and by straight-drying the skins without delay, avoiding excessive heat in the 
direct sun. 


Some Effects of Green Fleshing. By A. W. Goetz and H. A. Alps. Lea. Manuf. 71, 
No. 2, 7 (1954). Two calfskins were split into approximately equal sides, given three ten- 
minute washes, after which the sides were soaked for a day. One test lot was green 
fleshed before going to the limes, the other going directly to the limes. Wash and lime 
waters were collected and analyzed for salt and protein. About 75 per cent of the salt 
was rethoved by 30 minutes washing. About 50 per cent of the salt and soluble protein, 
removable by washing, came out in the first 10 minutes. Composite figures for salt and 
protein removal for the two lots were as follows: green fleshed, salt 15.61, total protein 
0.86 per cent; not green fleshed, salt 13.42 per cent, total protein 0.90 per cent. The 
experiment was repeated with kips, with comparable results. Both green fleshed and not 
green fleshed hides unhaired about equally. The green fleshed stock was better laid out, 


particularly on the shoulders and necks, and this condition carried through to the finished 
leather. 
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Leather and Its Care. By F. O'Flaherty. Lea. Manuf. 71, No. 3, 29 (1954). Direc- 
tions are given for the cleaning and care of leather articles of wear. Soap suds are good 
for cleaning, but care must be taken to see that the leather is not excessively wetted. The 
same directions apply to automobile and furniture upholstery leathers, and harness and 


riding tack leathers. The use of paranitrophenol is recommended as a mold inhibitor for 
leathers. 


Some Practical Considerations in the Vegetable Retanning of Various Types of 
Chrome Leather. By G. H. W. Humphreys. Lea. Manuf. 71, No. 2, 16 (1954). Chrome 
leather is vegetable retanned to (1) give increased substance, and (2) tighten the grain. 
Usually the retannage penetrates only the grain and flesh. Deeper penetration alters the 
chrome tanned stock so that it approaches regular vegetable tanned leather. Various factors 
which affect the penetration of the vegetable liquor are discussed, such as particle size, 
fatliquoring before and after retannage, use of syntans, and time of milling. 


Weak Electrolyte Moving Boundry Systems Analogous to the Electrophoresis of 
a Single Protein. By E. B. Dismukes and R. A. Alberty. J. Amer. Chem. Soc. 76, 191 
(1954). Moving boundry systems obtained in the electrophoresis of proteins are compared 
with the various types of weak electrolyte moving boundry systems. The latter are suitable 
analogs for interpreting certain phenomena encountered in proteins. 


Composition and Hydration of Protein Crystals in Salt Solutions. By T. L. McMeek- 
in, M. L. Groves and N. J. Hipp. J. Amer. Chem. Soc. 76, 407 (1954). The authors con- 
clude that, from their results on the composition of protein crystals suspended in various 


media, the calculation for hydration or “bound water” varies with the method chosen for 
the determination. 


Mediation by Metals of the Binding of Small Molecules by Proteins. By I. M. 
Klotz and W. C. Lohming. J. Amer. Chem. Soc. 76, 805 (1954). The authors describe 
some experiments in which metals act as mediators in the binding of small molecules by 
proteins which otherwise show little or no affinity for these same molecules. The properties 
of these artificial substrate-metal-protein complexes are regarded as of possible value in 
the interpretation of the behavior of natural enzymatic systems. 


The Role of Water Vapor on the Stoichiometric Reactions of Sclid Proteins 
With Polar Gases. By S. W. Benson, R. T. Altman, R. L. Richardson and J. M. Seehof. 
J. Amer. Chem. Soc. 75, 6040 (1953). Czarnetsky and Schmidt reported in 1934 the 
reversible action addition of acidic and basic gases such as COs, HeS, NHs to proteins in 
the solid state. Such results, if verified, would have great importance both as an analytical 
tool in establishing the number and type of functional groups in the protein molecule and 
as a structural tool in clarifying the configuration, thermodynamic properties and, spatial 
availability of these groups in the protein molecule. These authors also reported that on 
measuring the sorption isotherms of the above gases on solid proteins, isobaric regions 
were observed. Such isobaric regions of adsorption can be interpreted by means of the 
phase rule as corresponding to the formation of new, pure, solid phases and the amount 
of gas adsorbed would then correspond quantitatively to the amount of the new phase, or 
equivalent to a stoichiometric, gas phase titration. 

The foregoing results were in contradiction to the authors’ findings. The discrepancies 
are summarized as follows: (1) The vapor pressures of the isobaric regions reported by 
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C. and S. are in general different from those found by us and others. (2) Only one pres- 
sure flat is found by C. and S, and this is ascribed to chemical combinations of some 5 or 
more different components of the protein, such as arginine, lysine, etc. One would expect 
each hydrochloride to be formed at a different equilibrium pressure. (3) An anomalous 
type of hysteresis is found by C. and S. in the adsorption of HCI on gelatin. (4) C. and S. 
find completely reversible sorption of HCl on gelatin. The authors repeated the experi- 
ments with gelatin and dry HCl gas. They found no region of stable reproducible isobaric 
sorption. The desorption curve lay considerably above the sorption curve and was typical 
of hysteresis found with other proteins. The desorption did not continue to zero HCl 
pressure but was completed at an amount of HCl sorbed, quantitatively equal to the sum 
of the arginine, histidine and lysine residues present in the gelatin sample. The authors 
ascribe the source of the anomalies in results of the two groups of workers to the reaction 
of HCl with the NasSO,10 HsO — NasSO, mixtures introduced into the system by C. and S, 
to maintain constant vapor pressure of water. 


Effect of Beamhouse Treatment on the Swelling of Skin. By R. Stubbings. Lea. and 
Shoes 127, No. 4, 12 (1953). When limed skin is neutralized and again swollen in a lime 
bath, the original plumpness is not fully regained. To reduce the swelling of hides in the 
limes enough salt can be added, but the amount of salt necessary to accomplish this makes 
the proposition economically impractical. Since the weakest part of a skin lies at the 
junction of the grain and the main body of the skin, excessive swelling in the limes can 
lead to a weakening at the point which will later show up as break in the final leather. 
The longer a hide is in the limes the more the fiber is degraded. One of the functions of 
the bate is to remove the degraded fiber, and the extent to which this is accomplished 
measurably determines the character of the leather. 


Retanning of Side Leather With Various Basicity Tans. By J.T. Chain. Lea. Manuf. 
71, No. 2, 22 (1954). The author gives the results of a series of tests run in a study of 
the Cr.O, distribution and exhaustion resulting from the retannage of side leather with 
reduced chrome of various basicities. The conclusions drawn were: (1) The efficiency of 
a chrome retan is directly affected by the degree of basicity of the tanning material. The 
higher the basicity, the more chrome is combined with the leather. (2) The use of cal- 
cium formate usually restricts the exhaustion of the chrome retan. (3) A_ highly basic 
chrome penetrates to the same extent as a low basic tan. 


Applied Fatliquoring. By D. Meo. Lea. Manuf. 71, No. 2, 27 (1954). A discussion on 


fatliquoring with mention of the influence of penetration of the fatliquor on the character 
of the finished leather. 


The Depilation of Sheepskins With Enzymes, By J. M. Gillespie. J. Soc. Leather 
Trades’ Chemists, 37, 344 (1953). Of the two processes most commonly used in dewool- 
ing, the chemical process using lime and sodium sulfide is quick, easy to use and yields 
good pelts: but the wool recovered is at best only 95 per cent of that recovered in the 
sweating process. The latter, the second commonly used process, on the contrary gives a 
maximum yield of high quality wool, but is slow, difficult to control and may damage pelts. 
A satisfactory enzyme depilatory would combine the good features of both methods. Most 
of these studies were made with culture filtrates of Aspergillus parasiticus. The prepared 
enzyme was adjusted to the required pH with buffers. In experiments to determine the 
optimum pH, the washed skins were immersed 30 minutes in buffer of the same pH as the 
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depilatory to be applied. A measured amount of the depilatory was applied to the flesh 
side of the skin and covered in a moist chamber at 30°C. Depilation load required to 
remove the hair was measured at suitable intervals. A load of less than 1 was accepted as 
evidence of complete wool loosening. The skins were not sterilized and therefore sweated 
in 3 or 4 days. However, enzyme depilation usually did not exceed 30 hours, and control 
pieces without enzyme showed no hair loosening in 48 hours. Optimum temperature lies 
near 35°C. but effective depilation is obtained at lower temperature with longer incubation 
times. A pH of 7 was optimum, with effective action within the range of 6 to 8. In all depila- 
tion, whether chemical or enzymatic, there was an initial lag period, in which no loosening 
developed, followed by a period of rapid loosening and then a period of slower loosening 
as the load approached zero. The lag phase decreased with increase in temperature and 
varied widely with different skins. The rate of depilation increased with enzyme concen- 
tration over the entire range studied. Sodium sulfite was necessary for depilation with 
dialyzed A. parasiticus, but the concentration required varied for different enzyme prepara- 
tions and different skins. On increasing sodium sulfite concentration from 1M to 2M 
depilation load was higher, due possibly either to inactivation or salting out effect. Other 
reducing agents, as for example Na2S, ascorbic acid, thioglycollic acid and NasS.O, acted 
in a manner similar to sodium sulfite. Some chemicals inactivated the enzyme but reacti- 
vation was accomplished by cysteine. Other chemicals produce irreversible inactivation. 
As temperatures rose above 40°C there was increasing destruction of the enzyme up to 
inactivation at 70 degrees. Culture filtrates from other molds, such as A. flavus-oryzae, A. 
fumigatus and A. effusus also showed depilatory action. Extracts of pig and sheep pancreas 
showed activity. Human and bovine pancreas extracts were inactive as were extracts from 
pig, sheep and bovine kidney and liver. None of the tissue extracts were equal to the 
mold culture filtrates. In discussion it was brought out that depilating action described 


by Reed [This Jour. 48, 628 (1953) ] and Reed and Flint [This Jour. 48, 629 (1953) ] may 
have been due to bacterial action. None of a series of well known commercial enzymes, 
including proteases, carbohydrates and a lipase, displayed depilatory activity. R.H.T. 


A Surface Colorimeter as an Aid to the Standardization of Leather Finishes. 
By J. S. Mudd and F. E. Downs. J. Soc. Leather Trades’ Chemists, 37, 353 (1953). There 
is a definite need for a sure method of duplicating leather colors. It is, however, most 
difficult, particularly if the duplication must be made after considerable lapse of time. 
Deterioration adds to the inherent difficulties of visual matching. Adequate records are 
cumbersome and still do not solve the problem. Introduction of electrometric data taken 
with the Photoelectric Surface Colorimeter, shown in a photograph, tremendously improves 
the situation. Luminance and galvanometer deflections with three light filters are taken 
in the manner of the C.I.E. system. The amber filter reading (X), the green filter reading 
(Y) and the blue filter reading (Z) total unity in the C.ILE. system. Hence luminance 
plus the X and Y readings constitute a complete record. The following examples, chosen 
from 25 given in a table, illustrate the data obtained. 


Color Luminance 


White 88.0 
Yellow 56.1 
Dark Fawn 22.4 
Green 5.2 
Turkey Red 6.9 
Dark Blue 0.9 
Black 0.9 
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With practice it is possible with these three sets of figures to obtain fair appreciation of 
the color involved; but they assume added interest if the color coordinates are plotted on 
the C.LE. chromaticity chart. An example is given with such a chart showing how a color 
can be accurately described in terms of its dominant wave lengths, purity and luminance. 
Elaboration of the use of the chromaticity charts is given in some detail, describing how 
to develop a color index. By taking colorimeter readings and referring them to a pattern 
in the color index, a good match can often be obtained in a color range far too small for 
accurate visual comparison. The surface colorimeter described is quite suitable for use in 
the average tannery, but it is not the one solution for all color problems. R. H. T. 


Putrefaction in Calfskin. Py B. M. Haines. J. Soc. Leather Trades’ Chemists, 37, 
363 (1953). The paper describes the effect of prolonged putrefaction on calfskin, from 
raw skin to chrome tannage. Distribution and form of bacteria in the skin were followed 
through all stages. A calfskin brined and salted for two months was used. Two rectangles, 
9 by 6 inches, were cut from the butt on opposite sides of the back line. Each was cut 
into six squares, 3 by 3 inches, making twelve in all. These squares were washed in run- 
ning water for 48 hours. They were then placed, flesh uppermost, in closed petri dishes 
and kept moist at 37°C. At the end of 0, 1, 2, 4, 8 and 16 days two squares were removed 
and processed by soaking, liming, deliming, bating, pickling, chrome tanning, dyeing and 
fatliquoring. During putrefaction the skin became progressively more slimy. Hair slip 
appeared in two days and became widespread in 4. At the end of 16 days the putrefaction 
had gone too far for tanning. Tabular description and stained slides of sections taken at 
each step of the process are given. Cells of the sebaceous glands and fibroblasts degen- 
erated rapidly in the early stages of putrefaction. The cells of the hair follicles appeared 
to be most resistant to bacterial attack and also to the chemicals used in processing. De- 
generation of elastin was not advanced until the fourth day. Robertson’s observation that 
bacteria invade the skin from the flesh side was confirmed. The opening up caused by the 
first 24 hours of putrefaction appeared to improve the fiber structure. Further putrefaction 
resulted in progressive deterioration of fiber structure. Comparison of methylene blue, 
Azure A and polychrome methylene blue resulted in the selection of Azure A as the best 
staining agent. R. i. TF. 


Determination of Gums in Black Wattle Extrac:. By D. G. Roux. J. Soc. Leather 
Trades’ Chemists, 37, 374 (1953). Gums are known to form about 6.9 per cent of com- 
mercial wattle extract. They are compounds of unknown composition but yield, on hydroly- 
sis, mostly galactose and arabinose with low proportions of rhamnose and uronic acid. The 
proposed method for isolating and determining the quantity of these gums consists essen- 
tially in precipitation twice with absolute ethanol, separation of the precipitated gums by 
centrifuging, and washing the combined precipitates with 95 per cent ethanol, to remove all 
occluded sugars and tannins. The last traces of tannin are exceptionally difficult to remove. 
The gums are washed into suitable metal evaporating dishes with hot water and dried to 
constant weight in an oven. Four determinations on the same extract gave 2.84, 2.84, 2.87 
and 2.87 per cent, indicating satisfactory reproductibility. The method is suitable for 
studying the absorption of gums by hides during tannage, also for studying variation of 
gum content of extracts and for determining the fate of gums in the hide powder method 
of tannin estimation. In a pilot plant countercurrent tanning process 45 per cent of the 
gums in commercial mimosa extract were absorbed by the hide. R. H. T. 


Durability of Upholstery Leather from Split Hides. II. By R. F. Innes, M. H. Mayer 
and R. G. Mitton. J. Soc. Leather Trades’ Chemists, 37, 384 (1953). 


In the first paper of 
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this series [J.S.L.T.C., 37, 158 (1953) ] and [This Jour., 48, 631 (1953) ] three methods for 
accelerated deterioration tests were described. These procedures were used for this study. 
They are the Gas Chamber test consisting of exposing samples six weeks to air at 40°C. 
and 75 per cent R.H. containing a trace of sulfur dioxide: the Oxygen Bomb test consisting 
of exposing samples for two weeks in a bomb at 40°C. containing oxygen at 6. atm. and 
sulfur dioxide to give a pressure of one atmosphere; and finally the peroxide test in which 
leather is first treated with 5 per cent of its weight of dilute sulfuric acid, dried and a 
solution of 10 vol. hydrogen peroxide applied to the grain in sufficient quantity to dampen 
the leather evenly. The peroxide dampening is repeated daily for six days. Leathers were 
tested without any previous treatment, after being simply washed and treated with 
one of the following salts: alum, sodium chloride, potassium lactate, calcium oxalate and 
calcium oxalate plus iron. The experimental details including leather used, position of 
leather samples tested, chemical analyses and physical strength tests after each of the three 
deterioration procedures are given in detail. The following conclusions are drawn. Water 
solubles in leather confer some measure of protection. Of the salts tried, only potassium 
lactate gives appreciable protection in all three tests. Alum is better than the lactate for 
protection against the gas chamber exposure, but fails in the other tests. There is no evi- 
dence that either sodium chloride or calcium oxalate is beneficial. The behaviors of pyro- 
gallol and catechol tannins are similar. As measures of deterioration, there is substantial 
agreement between strength tests and determination of soluble nitrogen, but chemical 
analysis may be misleading if volatile ammonium salts can be formed. As a measure of 
deterioration from polluted atmosphere, buckle-tear tests is, if anything, inferior to tensile 
strength. Both tests range the leathers in similar order, but the tear test seems specially 
sensitive to the absence of a minimum grease content in the samples. R. H. T. 


Treatment of Waste Waters from Tanneries, By B. A. Southgate, J. Soc. Leather 
Trades’ Chemists, 27, 393 (1953). The problem is considered from the point of view of 
English conditions and laws. At present waste disposal systems are not very satisfactory. 
A serious attack on the problem is needed. In this connection it is suggested that modifica- 
tion of some tannery practices might eliminate or alleviate some phases of the problem. 


This seems to be part of the program of attack by the paper industries faced with similar 
waste disposal difficulties. R. BT: 


Large Scale Chromatographic Fractionation of Tanning. By W. E. Hillis. J. Soc. 
Leather Trades’ Chemists 37, 399 (1953). A considerable number of references are cited 
to substantiate the statement that tannins are not made up for the most part of a single 
complex molecule, but are a complex mixture of many different molecules. Evidence was 
found that Magnesol, a synthetic magnesium silicate, is excellent for use in the liquid chro- 
matogram technique. The work described was carried out to get an idea of the possible 
value of this reagent for the purpose. Commercial wattle tannin was dissolved in 1.3 times 
its weight of water and continuously extracted with ethyl acetate, taking fractions at 2, 4, 
6 and 12 hours. Preparation of the chromatography adsorption columns is described. 
Eluting solvents were ethyl acetate, ethyl acetate mixtures with methanol, methanol, mix- 
tures of acetone and water and water by itself. Improvements are indicated and are under 
investigation; but, in this preliminary trial, wattle extract was fractionated on a large scale 
by means of adsorption chromatography using Magnesol and the liquid chromatogram 
technique. R. H. T. 


Rapid Determination of Black Wattle Tannins in Spent Tannery Liquors. 
By R. D. Roux. J. Soc. Leather Trades’ Chemists, 37, 404 (1953). A simple rapid method 
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for tannin estimation in spent tan liquors is needed in tanneries where expensive instru- 
ments are not available. Since nontans are concentrated in spent liquors, barkometer read- 
ings are of no value. In the method described the intense blue-violet coloration imparted 
to o-hydroxy phenolic groups with ferrous tartrate is measured against standards in Nes- 
sler tubes. The standard is made from fresh commercial wattle extract containing 60-61.5 
per cent tannin, one gram of the extract per liter. Ferrous tartrate reagent: 1 gram fer- 
rous sulfate and 5 grams Rochelle Salt per liter, freshly prepared. Buffer: ammonium 
acetate, 10 per cent solution. Comparisons are made in the usual way adjusting the 
unknown, by dilution, until it matches the standard. A spot test for very approximate 
assessment of tannin content in spent liquors for control is also described. R. H. T. 


Aliphatic Oxides in Tanning and Oiling. By E. Immendorfer. Das Leder 4, 229 
(1953). Hide substance reacts at 30°C. with acid chlorides, for example Immergan, to give 
products stable to boiling soda solutions. Collagen, therefore, is much more reactive 
chemically than it is usually considered to be. Tests as follows were made to learn if 
halogen-free substances could combine with hide substance to give leather stable to alkali. 
Butadiene-dioxide: Alcohol dehydrated hide was milled 12 hours with 15 per cent of buta- 
diene-dioxide, hung for 24 hours at 50°C., washed 1 hour in running water then dried. The 
leather was white, soft, stable to water and ammonia and had a shrinkage temperature of 
80°. Butadiene-monoxide: Bated calfskin was milled with 20 per cent of butadiene- 
monoxide for a short time then after adding 16.5 per cent of sodium bicarbonate, milling 
was continued for 5 days. The leather was air dried, washed in running water one-half 
hour and redried; it was rather soft, with a smooth grain. Butanediol-diglycid ether: 
Bated calfskin was milled 6 hours at 35°C. with 20 per cent of this ether and 17 per cent 
of bicarbonate. It was then hung in the air 4 days, washed in running water one-half hour 
at 30°C. and dried. The leather was full, white and soft. Phenoxy-buteneoxide: Bated 
calfskin and 20 per cent of phenoxy-buteneoxide in 5 volumes of acetone were milled 6 
days. The skin was then hung 4 hours at 50°C., rinsed 1 hour in running water and dried. 
The leather was firm, rather full, reddish, and was not detanned by acetone. Acetyl-ethy- 
lene oxide: Hide was milled 10 minutes with 10 per cent of sodium bicarbonate, then 20 
per cent of acetyl-ethylene oxide was added and milling continued. There was some tan- 
nage but also swelling and the leather was hard and also blackened by dissolved rubber 
from the stopper. 1-chloroethyl—3, 4-ethyleneoxide: Calfskin was milled with 20 per cent 
of this product in a half and half acetone and carbon tetrachloride mixture for 6 
days. The product was hard and horny. Epichlorohydrin: Calfskin was milled with 20 
per cent of epichlorohydrin. Additions of 16.5 per cent of sodium bicarbonate were made 
after 2 hours and again after 3 days. The skin was milled 2 days more, air dried 1 day, 
rinsed one-half hour in running water then re-dried. Hide was tanned with epichlorohydrin 
vapor by suspending it for 8 days over the material in a bath at 50°C., after which it was 
hung in the air 3 days, put in warm water for 2 hours, rinsed in running water at 40°-45°C. 
for 2 hours and dried. The leathers, especially the latter, were full, firm, supple and well 
tanned. In general the results show that chlorinated aliphatic compounds and also com- 
pounds containing ethylene oxide groups will tan if there is an activating group on the 
neighboring carbon. The activating group may be a ketone or epoxy oxygen, a double bond 
or a halogen. Satisfactory substitutes for moellon have been made by blowing (oxidizing) 
fats and oils. The change is not merely a physical change as is shown by the following 
test. Raw train oil (1) was polymerized by heating one-half hour at 300°C. in a flask so 
there was little oxidation (Product II). Another portion of oil was blown for 8 days with 
moist air at 90°-95°C. (Product III). Three 100-gram pieces of vegetable tanned bovine 


hide leather were treated with 15-gram portions of these products then tested after 7 
months’ storage. The results were as follows: 
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Oil I 


Oil II Oil Hl 


Oil, acid No. 42 16 
“saponification No. 145 138 
ester No. 103 122 
iodine No. 85 73 
viscosity, at 20°C. 3.2 4.8 
Leather, tensile strength 349 

stretch 41 

water absorption (% hr.) 53 


“ 


ay 


I. D.C. 


Polyfunctional Isocyanates in the Leather Industry. By K. Eitel. Das Leder 4, 234 
(1953). Polyfunctional isocyanates have been stud‘ed by the Bayer Laboratory in Lever- 
kusen since 1937. Only a limited number have found practical use. These are sold as Des- 
modurs. Desmodur H, for example, has the formula O = C = N*(CH:).*N = C = O; 
others contain benzene rings. Isocyanates combine with alcohols and amines to form high 
molecular compounds. Bifunctional isocyanate and glycol unite in equivalent proportions 
to form a linear, thermoplastic polyurethane. Tri- or poly-functional isocyanates and alco- 
hols combine to give a variety of cross linkages and products that range from elastic to 
solid. Desmodurs may be combined with glyptal resins, drying oils, ricinoleic acid esters, 
phenolic resins with OH groups, aldehydes, benzylcellulose, and unsaponified mixed poly- 
mers of vinyl acetate and vinyl chloride. The best reaction partners are the Desmophens 
which are polyesters of adipic acid, a triol (such as glycerin, hexanetriol or trimethylol- 
propane) and butyleneglycol or phthalic acid. Isocyanates can be used for tanning in 
aqueous solution because they have a stronger affinity for amino groups than for water. 
The leather is white, neutral (the pH value is 7), resembles chamois leather somewhat but 
also chrome leather in some respects, has a hot water stability of 75-85°, and is stable to 
acids, alkalies and light. It is a little stronger than chrome leather. Isocyanates are not 
used now because of their price, but could be used for special leathers such as those stable 
to oil or gasoline or those used for filters or gaskets. Isocyanates can be used with chrome 
or vegetable tannages. Isocyanates can be used for impregnating or coating leather. A 


detailed discussion is given of the production of patent leather of various colors with 


Desmodur. Workers with isocyanates should be protected by masks and rubber gloves 
from both the liquid and the vapor. Le C. 


Chrome Complexes With Filling Action and Combinations of Chrome With 
Other Mineral Tanning Materials. By Gerhard Otto. Das Leder 4, 289 (1953). Chrome 
complexes masked with aromatic groups of high molecular weight have filling properties. 
Masking decreases the speed of combination of chrome tanning agents with skin but also 
increases molecular size and thus tends to increase astringency and speed of combination. 
Over-masking produces a fine grain but a flat leather. If particle size is too great the 
leather is full but has a drawn grain. In certain pH ranges some masked compounds have 
a hydrotropic plumping and filling effect. After pretanning with sulfophthalic acid, which 
as a strong acid masks slowly, one can use masking salts with a strong filling action, when 
basic, without grain damage. Fullness and fine grain were obtained by masking in the 
pickle with sulfosalicylic acid, sulfoanthranilic acid or sulfophthalic acid. Fullness espe- 
cially in the flanks was obtained by use of resorcylic or phthalic acid in the tanning step. 
Hexametaphosphate behaves much like an organic masking agent. In the strong acid range 
it has a sort of tanning action. In the range from pH 5 to pH 7 it is fixed by coordinate, 


not electrovalence, forces and has a slight hydrotropic swelling action. If used instead of 
a pickle it produces a full leather. I. D.C. 
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Retanning Upper Leather With Organic Tanning Materials. By G. Mauthe and K. 
Faber. Das Leder 4, 294 (1953). The purpose of retanning is to improve pasting and 
buffing behavior and fullness of leather. Retanning is no problem as such, since tannin 
is taken up faster and in greater amount by chrome leather than by raw skin. The difh- 
culty is in harmonizing or adjusting to each other the various steps such as tanning, neu- 
tralizing, retanning, fatliquoring and finishing. The tanner must decide whether he wishes 
the retanned leather to have a vegetable or a chrome character as regards grain quality, 
firmness and feel. The former (vegetable) is favored in America and the latter in Europe. 
The European leather industry strives for quality improvement with respect to fullness and 
cutting value, and process improvement as regards grip in paste drying, buffing quality for 
corrected grain leather and increased fullness by use of more fatliquor without influencing 
finishing operations. LDB.G 


Filling Upper Leather With Resinous Tanning Materials. By A. Miekeley. Das Le- 
der 4, 298 (1953). A lecture reviewing the use of resins, especially methylol compounds 
of nitrogenous bases, for filling leather. American patents on tanning with melamin and 


dicyandiamid compounds and their use in combination with chrome and aluminum tanning 
agents are reviewed. Lox. 


The British Leather Manufacturers’ Research Association. By H. Phillips. Chem. 
and Ind. No. 11, 294 (1954). A concise history and description of the Association. Its 
organization, organization of its staff, publications and technical achievements are dealt 
with. It is estimated that by means of three technical improvements developed by the 
Association, £200,000 annually are being saved the member firms. 


Additional Agents in Analytical Precipitations. By R. T. Fischer and T. B. Rhine- 
hammer. Anal. Chem. 26, 244 (1954). The addition of an auxiliary agent to the barium 
chloride solution increased the crystal size of the barium sulfate precipitate without affect- 
ing the accuracy of the results. Some of these agents were benzenedisulfonic acid, naph- 
thalenedisulfonic acid, naphthol yellow S, picric acid, and potassium permanganate. In the 
precipitation of silver chloride, several additional agents were found to influence the floccu- 


lation rate, none influenced the individual particle size, and one (naphthol yellow) provided 
protection from photolytic decomposition. 


Kjeldah!] Method for Organic Nitrogen. By R. B. Bradstreet. Anal. Chem. 26, 185 


(1954). A review of the literature on the micromethods for determining organic nitrogen 
from 1939 to date. Seventy-three references are cited. 


Amine Acids Freed Direction or Through Peptides from Hides During Liming. 
By S. Kikuchi, Y. Ito and S. Kawasaki. Repts. Govt. Chem. Ind. Research Inst. Tokyo 48, 
97 (1953). Through Chem. Abst. 48, 393 (1954). Dried cowhide pieces 3 cm. sq. were 
immersed in saturated calcium hydroxide at 16-19° for 12-30 days. The liquid, after 
concentrating to one fortieth of its volume, with or without hydrolyzing the peptides 1.5 
hours with 2 N H.SO, at 150° (6 kg. sq. cm.), was developed with phenol and also with 
collidine-lutidine for paper chromatography. The soluble proteins dissolved largely in 6 - 12 
days, but collagen, already partly attacked by bacteria before drying, was decomposed only 
after 30 days. When stock was bated decomposition began earlier. 


Glycine separated from 
the hide directly, but the other amino acids did not. 


Alanine, serine, glutamic and aspartic 
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acids separated more readily than cystine, threonine, proline, hydroxyproline valine, leucine, 
arginine, ornithine, tyrosine, lysine, and histidine. 


Evaluation of Pancreatic Products Used in Removing Hair. By N. C. Gutheil and 
L. Anusz. Anais Assoc. Quim. Brazil 10, 39 (1951). Through Chem. Abst. 48, 2399 
(1954). Pancreatic preparations with less than 200 Fuld-Gross units of proteolytic activity 
were ineffective, those with 200-600 units moderately effective, and those with more than 
600 units were very effective in removing hair from skin. 


Preventive Treatments for Textiles and Leather. By M. Hopitsch. Ciba. Rev. No. 100, 
3606 (1953). Through Chem. Abst. 48, 2400 (1954). Chroming, mothproofing processes, 
antiseptics, tannins, and inorganic disinfectants such as copper and mercury salts are dis- 
cussed. Zinc oxide is the only inorganic compound suitable in combination with rock salt 


used for preserving skins. Compounds with NaeSiFs or 2-naphthol are satisfactory in 
commercial products. 


PATENTS 


Manufacture of Leather. U. S. Pat. 2,649,355. T. White and J. R. B. Hastings, Lon- 
don, England, assignors to The Forestal Land, Timber and Railways Co. Appl. Oct. 10, 
1950. A process for the manufacture of leather which comprises impregnating hides with 
a condensation product of at least one aldehyde of the formula RCHO, wherein R: is 
selected from the group consisting of hydrogen and saturated and unsaturated alkyl groups 
having from one to four carbon atoms, with at least one ketone of the formula R’R’’CO, 
wherein each of the substituents R’ and R” is an alkyl group, wherein R’ plus R” is not 
more than four carbon atoms, and treating the impregnated hides with an inorganic alka- 
line solution having a pH between 7 and about 12. 


Formaldehyde-Dicyandiamide Resins and the Treatment of Leather Therewith. 
U. S. Pat. 2,637,622. W. O. Dawson, East Paterson, and L. Sellet, Saddle River, N. J., 
assignors to Jacques Wolf and Co. Appl. March 24, 1950. The water insoluble reaction 
product of a water soluble resinous condensation product of formaldehyde and dicyan- 
diamide with an anionic water soluble compound selected from the group consisting of 
organic sulfonic acids and their salts and esters, the said resinous condensation product 
being the product of forming a mixture of dicyandiamide and an aqueous solution of for- 
maldehyde in the proportion of 3.6 to 5 mols of formaldehyde to 1 mol of the dicyandi- 
amide, heating the mixture at a pH above 7, maintaining the total free and reacted formal- 
dehyde during the heating step in the proportion of 3.6 to 5 mols, continuing the heating 
until the condensation product formed becomes insoluble in water on extreme dilution and 


then later becomes soluble on such dilution, and then discontinuing the heating when the 
water soluble stage is reached. 


Impregnation of Leather. U. S. Pat. 2,647,840. R. Oehler and J. R. Kanagy, Silver 
Springs, Md. Appl. Nov. 3, 1950. The process of impregnating leather with rubber, com- 
prising splitting a thin layer from the grain side of the leather and immersing the remainder 
of the leather into a solution of masticated rubber at a temperature from about 50°C. to 
about 80°C., said solution having a rubber solids concentration of at least about 30% and 


a viscosity at room temperature of between about 6 and about 160 Gardner bubble viscosi- 
meter seconds. 
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Method of Impregnating Leather With Rubber Compositions. U. S. Pat. 2,647,844. 
R. Oehler, Rockville, Md. Appl. Nov. 3, 1950. The process of impregnating leather with 
rubber, comprising immersing the leather for at least about 3 hours into an impregnating 
solution of rubber masticated to such a degree of plasticity that a 30% toluene solution of 
said masticated rubber will have a viscosity of not more than about 80 Gardner bubble 
viscosimeter seconds, said impregnating solution having a rubber solids concentration of at 
least about 30% and a viscosity between about 6 and about 160 Gardner bubble viscosi- 
meter seconds. 


Manufacture of Leather Substitute. U. S. Pat. 2,637,752. L. Valentini, Turin, Italy. 
Appl. Nov. 25, 1948. Method of manufacturing a leather substitute of the chamois type, 
consisting in forming a mix of approximately the following composition by weight per cent: 


Smoked sheets 

Colored fibres 

Stearic acid 

Zinc oxide 

Ventilated sulphur 
Tetraethylthiuram disulfide 
Mercaptobenzothiazol disulfide 
Mineral oil 
Phenylbetanaphthylamine 
Carbon black 


and in vulcanizing said mix in molds under a press at a temperature of about 125°C. during 
about 15 minutes at a pressure of about 50 kg./sq. centimeter. 


Liquid Glue. U. S. Pat. 2,643,194. L. K. Fencil, Brookfield, Ill., assignor to Armour 
and Co. Appl. Nov. 18, 1946. A process for producing a liquid adhesive which comprises 
mixing animal glue with a liquid, aliphatic water-soluble halogen substituted alcohol at a 
temperature of 40° to 80°C. said alcohol being employed in a quantity sufficient to dissolve 
said animal glue. 


Method of Making Hide Glue. UU. S. Pat. 2,648,659. A. Spence, Houston, Texas, and 
M. S. Lev and W. A. Reddie, Chicago, IIl., assignors to Armour and Co. The method of 
manufacturing glue from bacon rinds, which comprises extracting salt from said rinds with 
water maintained at a temperature of about 110° to 120°F., separating the extracted rinds 
from the water, soaking the separated rinds in acid solution for a time sufficient to permit 
substantial hydrolysis of said rinds, separating the acid-soaked rinds from the acid solution, 
and extracting glue from the rinds. 


Tanning Materials and Process for Preparing the Same. UU. S. Pat. 2,653,967. K. P. 
Monroe, Boston, Mass., assignor to Standard Dyewood Co. Appl. Mar. 20, 1951. Process 
of lightening the color of natural occurring tanning materials from the group consisting of 
quebracho, wattle, clutch, and mangrove which comprises treating the same with a small, 
catalytic amount of an alkali vanadate, and a reducing agent from the group consisting of 
sulfites, hydrosulfites and formates. A tanning material from the group consisting of 
quebracho, wattle, clutch and mangrove, the color of which has been lightened by treat- 
ment with small, catalytic amounts of an alkali vanadate, and a reducing agent from the 
group consisting of sulfites, hydrosulfites and formates. 
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Alkali Lignin Tanning Agents and Method of Preparation, U. S. Pat. 2,640,052. W. 
B. Stoddard, Jr., Hamilton, Ohio, assignor to Champion Paper and Fibre Co. Appl. July 
25, 1950. Method of preparing a tanning agent which comprises reacting chlorine with 
alkali-lignin in the presence of at least sufficient water to form a wet paste, continuing the 
reaction until said alkali-lignin contains from about 15 per cent to 30 per cent of combined 
chlorine, separating said alkali-lignin derivative from the accompanying liquor, dissolving 
said alkali-lignin in water by adding alkali in an amount sufficient to raise the pH of the 
resulting solution to an acid value for tanning hide. 


Deliming Hides With Citric Acid Fermentation Liquor. U. S. Pat. 2,639,967. H. 
Rudy, Heidelberg, Germany. Appl. Sept. 19, 1951. A process for deliming hides and skins 
which comprises contacting the hides in the limed condition with a solution containing 
approximately 0.3% to 2.0% of citric acid fermentation liquor. 


Tanning Agents and Method of Preparation. U. S. Pat. 2,639,968. W. B. Stoddard, 
Hamilton, Ohio, assignor to Champion Paper and Fibre Co. Appl. July 25, 1950. A tan- 
ning composition comprising an oxidized, chlorinated alkali-lignin having a chlorine con- 
tent of from 15% to 30% and an oxygen content of from about 28% to about 24% and 
at least 10% basis on its dry weight of sodium sulfite. 


Process for Preparing Amino Acids. U. S. Pat. 2,657,232. L. K. Borkenhagen, Chi- 
cago, Ill., assignor to Armour and Company. Appl. June 13, 1950. A method of preparing 
amino acids comprising chemically hydrolyzing native protein, neutralizing the protein 
hydrolysate mixture to provide a mixture containing amino acids, water, and salts of 
neutralization selected from the group consisting of sulfates and chlorides, removing a sub- 
stantial portion of said water by drying, treating the mixture with a substantially dry 
ammoniacal alcohol solvent comprising from 1% to 15% by volume of gaseous ammonia 


dissolved in alcohol containing from to 1 to 4 carbon atoms, and separating the solution 
from said salts. 


Liquid Glue Composition. U. S. Pat. 2,658,001. H. H. Young, Western Springs, and 
F. L. DeBeukelaer, Chicago, IIl., assignors to Swift and Company. Appl. Sept. 26, 1950. 
A color stabilized liquid animal glue composition comprising an aqueous solution of an 
animal glue having a thiocyanate compound as a liquefying agent therefor with a water- 
soluble complex hydrate of phosphorous pentoxide in sufficient amount to be effective as a 
repressant against discoloration normally occurring when a liquid animal glue composition 
containing a thiocyanate compound is contaminated with iron, said stabilized glue compo- 
sition having a maximum pH of about 8. 


Water Resistant Protein Materials, U. S. Pat. 2,663,617. H. J. Hagemeyer, Jr., Kings- 
port, Tenn., assignor to Eastman Kodak Co. Appl. Aug. 24, 1950. A process for the prep- 
aration of attenuated protein material which comprises forming a solution of a protein, 
aceto acetylating the protein while in solution, with diketene whereby —CO—CH.—CO— 
groupings are obtained therein, imparting an attenuated form to the aceto acetylated protein 
and treating the so formed protein derivative with an aqueous solution of formaldehyde of 
3-100% concentration and a mildly alkaline catalyst which solution has a temperature of 
40-80°C., whereby cross linking is induced in the attentuated product as evidenced by no 
appreciable shrinkage thereof upon treatment of the same with hot water. 
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Plumping Leather With a Sol of Large Silica Particles. U. S. Pat. 2,663,614. I. L. 
Haag, Wilmington, Del., assignor to E. I. DuPont DeNemour and Co. Appl. Oct. 18, 1950. 
In a process of treating tanned skins the step comprising immersing a skin in a sol of 
dense, colloidal silica particles greater than 10 millimicrons in diameter. 


Treatment of Wool Grease. U. S. Pat. 2,665,282. J. P. Stanley, Amsterdam, N. Y., 
assignor to Mohawk Carpet Mills. Appl. Mar. 22, 1950. The method of treating lanolin 
or wool grease to improve the emulsification properties thereof which comprises subjecting 
the same to a limited and partial oxidation treatment with an aqueous acid chlorite oxidiz- 
ing agent and continuing such oxidation treatment until there is an increase of from about 
0.82% to 4.77% in the free acidity and to give an oxidized product which, after washing 
with water, forms emulsions on the addition of weak aqueous alkaline solutions. 


Boot Grease and Leather Preservative and Method of Producing It. U. S. Pat. 2,- 
668,773. H.C. Schmid, Missoula, Mont. Appl. May 11, 1951. The process of producing 
a waterproofing, preserving, and polishing compound for leather goods consisting of plac- 
ing four parts of pine tar in a container, superposing three parts of fish oil on the pine 
tar, heating the bottom of the container slowly, then stirring and adding six parts of 
melted, unrefined beeswax after which the compound is thoroughly stirred and allowed to 
cool slgihtly, then one drop of oil of rhodium is added for each seven ounces of the com- 
pound which is then allowed to cool and solidify. 


Protein Adhesives from Animal Glue, Hydrazide and Formaldehyde. U. S. Pat. 
2,668,154. G. O. Orth, Jr., Seattle, Wash., assignor to Mathieson Chemical Corp. Appl. 
May 26, 1950. A modified glue composition which consists essentially of the product 
obtained by heating an aqueous mixture of a major proportion of animal glue and of minor 
proportions of formaldehyde and of a hydrazide capable of forming a water-soluble product 
with formaldehyde, said hydrazide being selected from the group consisting of organic 
carboxylic acid hydrazides and thiocarbohydrazide, and said mixture having been heated for 
a period of time sufficient to convert the mixture to a gel. 


Process for Producing Synthetic Tannins and Sulfonating a Novolak Resin in a 
Vacuum. U. S. Pat. 2,663,698. E. D. Compton, Greenwood, Mass., assignor to Monsanto 
Chemical Co. Appl. April 11, 1950. A process for producing synthetic tannins which 
comprises dehydrating a phosphoric acid-catalyzed novolak resin of 1 molecular proportion 
of phenol and 0.65 to 0.75 molecular proportion of formaldehyde by heating the resin at 
a pressure between about 38 and 42 millimeters of mercury (absolute pressure) until the 
temperature of the resin is between 90 and 100°C., adding commercial sulfuric acid of 
93% strength to the resin gradually and concurrently maintaining the reaction mass at a 
pressure between about 38 and 42 millimeters of mercury (absolute pressure) and also 
maintaining the temperature of the reaction mass between 90 and 100°C. until the resin 
contains from 0.3 to 0.35 mol of combined SO; per mol of phenol, the amount of acid added 
being 0.4 to 0.5 mols of sulfuric acid (calculated as 100% acid) for each mol of phenol, 
allowing the pressure surrounding the resin to rise to the prevailing atmospheric pressure 
and substantially concurrently adding between 40 and 150% by weight of water, based on 


the weight of the novolak resin, said water being at a temperature between 75 and 95°C., 
and then neutralizing the resulting mixture with an aqueous solution of an alkaline sub- 
stance and an organic acid buffer to form a solution having a pH between about 3 and 4.7. 
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Extraction of Valuable Products from Bark. U. S. Pat. 2,662,893. E. F. Kurth, 
Corvallis, Ore., assignor to State of Oregon. Appl. March 28, 1950. The process for the 
recovery of valuable products from the bark of trees which comprises extracting the bark 
with a solvent comprising a lower aliphatic hydrocarbon, thereby separating from the bark 
a first wax product, extracting the bark from which the said first wax product has been 
removed with at least one solvent of the class consisting of the normally liquid aromatic 
hydrocarbons and the lower halogenated aliphatic hydrocarbons, thereby selectively remov- 
ing from the bark a second wax product, and extracting the bark from which the said first 
and second wax products have been removed with a lower alkyl ether, thereby selectively 
removing dihydroquercetin from the bark. 


Resin Impregnated Water Resistant Leather. U. S. Pat. 2,635,059. N. D. Cheronis, 
Chicago, Ill. Appl. Oct. 26, 1948. In a method of imparting water-resistance to an air- 
permeable fibrous material, the steps which comprise: impregnating said fibrous material 
with a solution, in an inert volatile organic solvent, of an incompletely polymerized liquid 
silicon amine resin characterized by repeating units of silicon linked to nitrogen as an 
integral part of the polymer chain in which the repeating units consist of silicon substi- 
tuted by from one to two monovalent hydrocarbon radicals, said silicon being attached to 
nitrogen substituted by a member of the group consisting of hydrogen and hydrocarbon 
radicals, at least half of said repeating units being substituted by only one of said mono- 
valent hydrocarbon radicals per silicon atom, said silicon amine resin being polymerized 
to a liquid capable of further polymerization to a solid and having in the free state a vis- 
cosity of from about 3 to about 60 poises measured at 20°C., the amount of dissolved sili- 
con amine resin deposited in said fibrous material being between about .5% and about 


45% of the weight of said fibrous material; and further polymerizing said resin in the 
interfiber space of said fibrous material at a temperature not exceeding about 90°C. to form 
a solid coating of said silicon amine resin on the individual fibers of said fibrous material 
so as to make said fibrous material water-resistant without destroying its air-permeability. 


Water Resistant Leather and Process for Producing Same. U. S. Pat. 2,635,060. N. 
D. Cheronis, Chicago, Ill., and E. W. Newbury, Milwaukee, Wis., said Newbury assignor 
to J. Greenebaum Tanning Co. Appl. Jan. 25, 1948. The process of making a water- 
resistant leather which comprises the steps of partially fat-liquoring a tanned and dyed 
skin, introducing into the interfiber space of said skin an aqueous emulsion of (1) an 
inert water-insoluble organic solvent comprising dissolved herein a liquid organic-solvent- 
soluble silicon resin capable of further polymerization, said resin being characterized by 
repeating units of silicon joined together by a linkage being a member of the group con- 
sisting of oxygen and nitrogen as an integral part of the polymer chain in which the 
repeating units predominantly are made up from silicon atoms substituted by one mono- 
valent hydrocarbon radical per one silicon atom; (2) a fatliquoring compound and (3) a 
plasticizer for said silicon resin; breaking said emulsion inside said skin, whereby said sili- 
con resin is deposited on the fibers of said skin in exchange for water naturally contained 
in said skin; and drying the skin at a temperature above room temperature, whereby said 


silicon resin is deposited on the fibers of said leather in exchange for water naturally 
contained in said leather. 





BALANCED PERFORMANCE 


..-and with 


NOPCOLENES 


that means ~ 


surface lubrication 


plus controlled 


penetration 


' 
“PLUNK”...and another hot rivet will soon add its 
indispensable bit of support to a girder forty stories up. 
Balanced performance like this comes only from steady 
nerves that give felaxed confidence—nor could it ever 
come about without the perfectly coordinated dual 
action of catchey and thrower. 


In the tanning industry, too, it’s the dual action and 
the balanced performance of Nopcolene” fatliquors 
that make them so superbly successful in their special- 
ized task. For Nopcolenes provide a balance of the two 
vital requisites that are necessary to produce fine leather: 
—excellent ‘ace lubrication plus controlled penetration. 
This balanced performance not only results in tight 
grain, good tensile strength and stitch tear, but permits 


the tanner to achieve whatever degree of temper, soft- 
ness, hand, break, and stretch he desires. 


You'll find these specifically developed Nopcolene 
fatliquors are readily soluble. Also, many of them are 
moisture-free; others contain not more than 6-7% 
moisture. This means considerable savings to you in 
freight, handling, and storage. 


If you are not already using Nopcolenes, give them 
a trial. Send today for full details. 


2 , 
FREE! This book gives up-to- oe? 
the-minute data about Nopco’s Nopcolene 4 
fatliquors and formulas for various . 
leathers. Write for your copy. | Attia 
(ey 


NOPCO 
a CHEMICAL COMPANY 
Harrison, New Jersey 


Cedartown, Ga. » Richmond, Calif 





Sterozol 


Reliable Germicide and Preservative | 
j 


Sterozol is a non-coloring, non-interfering liquid which can be 


used in any wet operation: 


@ For inhibiting microbial action on hides and skins in process 


@ For inhibiting mold on stock and leather in process 


@ For preserving finishes 


Sterozol’s low relative toxicity, ease of handling, and economy 
have contributed in a large measure to its 


acceptance in the trade. 








_ Sebacol Biobate 


v3 





VINISUIA LSAM ‘'NOLSITYVWHD HLNOS 


NOILWHOdYOD NOWLONGIY Wha 


Ag GaYNLOVANNVA 


*‘buisn 210Jaq paajossip-2id aq jou p2eu sayey 2say} 
asnedeq S2yey NIH.L Wa.LVM Jo 4M paseayd Ayyeisad 


-S2 238 SYAUILLOVANNVW YAHLVAT ‘s[e32u Aavay 
J24}0 pue NOU] jO 22ueasqe ue Buyouap ‘uoynjos FAW 


LNAWIGHS MOTIAA ATVd ® °F4F 24]OsSsip soyxey nO 


SIMW1d JGIHdINS WHIGOS 


tyyone yreybys 





porneo CU TCH EXTRACT 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, Wi. Y. 


UNIFORM TANNER’S OILS 


for Every Type of Leather 
MARDEN WILD CORPORATION 


SOMERVILLE, MASSACHUSETTS 
MARDEN WILD OF CANADA, LTD., HALIFAX, N. S. 


STRONGER, 
BETTER-LOOKING LEATHER... 


. . . In shorter processing time! Leather chemists tell us 
they achieve this result consistently with Sun’s Leather- 
Processing Oils. Reason: these oils mix easily, work fast, 
lubricate fibers uniformly. There’s no surface scum; so 
rapid, thorough tanning produces light, even-colored leathers 
—superior in quality, temper and tensile strength. For full 
details, call your nearest Sun Office . . . or write to Sun Oil 
Company, Philadelphia 3, Pa. In Canada: Sun Oil Company 
Ltd., Toronto and Montreal. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY *™sNoch 


PHILA. 3, PA. + SUN OIL COMPANY LTD., TORONTO & MONTREAL 





BELL-MINE LIME 


Year-round Uniformity 
Dependable Source of Supply 


WARNER COMPANY 


Bellefonte Division, Bellefonte, Pa. 


PITTSBURGH - - - - PHILADELPHIA - - - - NEW YORK 


Quality Calf Leather 
LUXOR - BLACK JETTA 
KAFFORITE - KOZY - JILL JETTA 
EMBOSSED CALF - WHITE WASHETTE 
TANNERY & GENERAL OFFICES: GIRARD, OHIO 
BOSTON * NEW YORK °* ST. LOUIS * CHICAGO 


EISENDRATH rive CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 


801 Merchandise Mart, Chicago, ll. - Tannery at Racine, Wisconsin 
92 South St., Boston, Mass., Day Gormley Leather Co. 29 W. 36th St., New York City, Eugene Williams 





MORITE BRAND 


Sulphonated and Compounded 
OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


4 bie Original Dry Color 
or Splits and Suede 
PRESTO ee paste form) 
4 PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 
Dry Colors + + Finishes 


ee 
BORAX AND BORIC ACID HAVE LONG BEEN USED IN THE TANNING AND FINISHING OF GOOD LEATHER 


When you want LLU 


SEND TODAY 
FOR FREE BOOKLET: 


"PROCESSING 
HEAVY 
LEATHER” 


Think\ first of PACIFIC TNS | 1) 9, oO 


NEW YORK « LOS ANGELES ¢ CLEVELAND ¢ CHICAGO 


Distributors located in principal cities throughout the U.S.A. 
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MANUFACTURERS OF FAMOUS 20 MULE TEAM es G Ls tes 





REILLY- 
WHITEMAN - 
WALTON CO. 


| ! ILS, 
CHARACTER, 


CONSHOHOCKEN, PA. 


EAE 


ESTABLISHED 1583 


Exclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 
Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 

Technical articles and newsworthy 

features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 





XXX 
DIRECT ROUTE INTO TANNERIES 


The TANNERY BUYER Section of the Shoe and Leather Reporter 
is published the third issue every month and is read by every im- 
portant executive, superintendent, chemist and buyer. 


Tell your message to these men who buy your product in the TAN- 
NERY BUYER. 


SHOE AND LEATHER REPORTER 


Executive Offices: 207 ESSEX STREET, BOSTON 11, MASS. 


Representatives in 
CHICAGO LONDON, ENG. e PHILADELPHIA 


WASHINGTON 
ST. LOUIS NEW YORK ° LOS ANGELES 


SAN FRANCISCO 


Nalem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM. MASSACHUSETTS 





STANDARD HIDE POWDER 


A material made to specifications and used internationally 
for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY - PENNSYLVANIA 


Garden State Tanning Inc. | “the Extension of Knowledge i 


the Investigation of Matter”. 
Pine Grove, Pa. ee 


This space dedicated to 
Manafacturers of 


Tanners’ Council Research Laboratory 


Upholstery Leather by a Friend 


KEPECO FINNALINE KEPOLAC 
EMULLO KEEPA-SHINE FONDO 


. UNI-LAK 
wl) > 1 (Reg. U. S. Pat. Office) 


KEPEC CHEMICAL CORPORATION 


MILWAUKEE I, WISCONSIN 


ARTHUR C. TRASK CO. 
4103 So. LaSalle St., Chicago 9 
CABLE: Actrask TELETYPE: CGI1478 TELEPHONE: BOulevard 8-2030 
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i 


That’s the standing of LEATHER AND SHOES in the tanning industry. 


The latest circulation statement shows that LEATHER AND SHOES has 
108% more paid and audited circulation among tanners (audited by the 
Audit Bureau of Circulations). That’s more than double the number of 


paid subscribers of any other magazine. 


But readership is even more important. A recent study revealed that at 
least 3500 top level executives in the tanning industry are reading 


LEATHER AND SHOES. 


Consider the facts: LEATHER AND SHOES— 
. does the outstanding job in editorial service. 


. has twice the paid circulation and considerably more readership. 


. carries more than double in advertising volume. 
. . does not sell advertising on its front cover. 


. is the industry’s most dynamic business paper. 


An investment in a subscription to LEATHER AND SHOES will 
pay dividends in knowledge—an investment in advertising in LEATHER 
AND SHOES will pay dividends in 


success. If you want more facts, write 


THU en 


LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 
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he an 


for all types of 


alinthe 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone: Humboldt 5-3470 


HOWE LEATHER CDC. | BON BIEN Ine 


SOLE LEATHER 


Buford, Georgia 
ee TANNERS SINCE 1873 
Tanners Cut Sole Division i 


° Finest English Rein 
and Strap Leather 
CUT SOLES Latigotan Harness Leather 
nufacturers of genuine English 
pros and full r aged ha scded 
BOSTON, MASS. roping saddl 
ST. LOUIS, MO. CHICAGO, ILL. 
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well—known brands 
all over the world 


MIMOSA WATTLE 


SULPM BLEACH 


ten qualities 

making 

tan qualities 
Scania” Larchbark Extract ’Weibull’’ Mimosa Bark Extract 
” Weibull” Myrabollam Extract ’’Kiptan” Special Blend Extract 
Mimosa Sulph Extract ”Landskryna”’ Quebracho Extract 


Wattle Bleach Extract Triumph” Special Quebracho Extract 
"Svecia” Oakwood Extract Ideal’ Special Quebrachoblend Extract 


GARVAMNES AB WEIBULL 


Landskrona — Sweden — 
Cable: Weibulltan 





CALAFENE 
TT Cae UT Mae 


FOR SUPERIOR SUEDES 


* Permanently fixed in the fiber. 
Will not wash out. 


* Adds weight, bulk and strength. 
* Easier buffing. 
* Shorter nap. 

* Less crocking. 


. ' Manutacturers 
7A) D4 Established 1900 a complete line 


7... Wa ip Pecialties for 


Prt CEL i © tanning trade 


UNION TANNERS SUGAR’ CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
CHIPPED OR BILLETS UNION TANNERS SUGAR 


UNION STARCH & REFINING CO. 


Established 1903 
General Offices: COLUMBUS, INDIANA 
NON-FOAMING UNIFORM CLEAR NON-FOAMING 
UNION TANNERS SUGAR CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
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The trade called for... 


The tanners delivered a perfect job, 
thanks to two new Sandoz dyes 


Problem : 

The richness of full grain “Aniline” leather has to be 
imparted by coloring. The shade must be level, the color 
must remain vibrant after glazing or plating. The natural 
beauty of the grain has to be preserved. To do all this, 


Sandoz suggested: 

Pyrazol Fast Brown R 

and 

Pyrazol Fast Brown C 
These two homogeneous dyes, the latest contributions of 
the Sandoz Leather Laboratories, meet all the requirements 
for “Aniline” leather. They produce rich shades of medium 
brown that are extremely level, glaze well, and are 
practically neutral. 

For further information on Pyrazol Fast Brown R and C, 
or on any leather dyeing problem, it would pay you to 
write us. Our Technical Service may be able to help you 
find just the right solution. Sandoz branch offices are located 
in: Hudson, Mass.; Philadelphia; Charlotte; Cincinnati. 
Sandoz Chemical Works, Inc., 61 Van Dam Street, New 
York 13, N.Y. A33 


ANDOZS 


SANDOZ 


THREES AR EAD With LEATHER 
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Proven in the Color Room 


NOW... for the tan cellar, too! 
GYCOTAN F LIQUID 


Especially for the new 


“glovey” type leathers 


Recognized in the color room for its value as a dye 
assist and levelling agent, this versatile synthetic, 
replacement-type tanning material has proven equally 
important in the manufacture of “softie” shoe, 

garment and glove leathers. Gycotan F Liquid produces 
a round, soft, mellow leather with a smooth, tight grain. 


GYCOTAN F LIQUID... 


* is readily applied by conventional tanning methods... 


* is used as a self-tanning material on certain 
specialty leathers... 


* is compatible in the retan of chrome leathers .. . 
* and in vegetable blends! 


Your Geigy representative will be glad to provide 
complete technical information about Gycotan F 
Liquid and assist in applying it to your tannery problems. 


* Geigy Registered Trademark 


GEIGY DYESTUFFS 


: dyestuff makers since 1859 
DIVISION OF GEIGY CHEMICAL CORPORATION i 2 a en 
oe 


89-91 BARCLAY STREET, NEW YORK 8, NEWYORK sot 


BRANCH OFFICES: BOSTON + CHARLOTTE.N.C. + CHICAGO + LOS ANGELES PHILADELPHIA 
PORTLAND, ORE. - PROVIDENCE - TORONTO « IN GREAT BRITAIN: The Geigy Co., Ltd., Manchester 
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Step tel 


in shades that look alive! 


Du Pont Dyes enhance natural-leather appearance 


Clear, intense, alive colors add genuine sales 
appeal to your products. Du Pont dyes for 
finishing leather achieve these shades, 
avoiding the dull, “painted” look caused by 
over-use of inorganic pigments. 

For stain and pigment coats . 
Du Pont soluble dyes for leather are avail- 
able as direct, acid, and basic colors. They are 
deep-penetrating, level-dyeing colors, stable 
in aqueous solutions, and resistant to shade 
changes from heat or chemical contact. 


For lacquer top coats... Du Pont 
“LUXOL™* dyes lend brilliance to pig- 
mented finish coats, brightening and inten- 
sifying the shade without sacrificing fast- 
ness to bleeding. ‘‘LUXOL” dyes are spirit- 
soluble, water-insoluble, and compatible 


with lacquers and lacquer emulsions. 

Du Pont’s technical service staff is ready 
to work with you on any leather-coloring 
problem. For information on Du Pont dyes 
—or for assistance—write to 
FE. I. du Pont de Nemours & Co. (Inc.), 


Dyes and Chemicals Division, Wilmington 
98, Delaware. 


technical 
*REG. U. S. PAT. OFF. 


Qo Vy 


Better Things for Better Living . . . through Chemistry 





AM TTLPL AP ray 
understandin 


For many years leading tanners have relied upon Mutual Sodium Bichromate for upper leathers. 
Smaller tanneries find Mutual Koreon more suited to their operations. 


However, regardless of the size of the tannery or the form of chrome employed it is Mutual's 
understanding that the tanner requires uniform, carefully controlled products. To deliver the cor- 


_ orders to the tanneries on time Mutual has a plant capacity large enough to insure prompt 
shipment. 


Likewise, Mutual assures its many friends in the tanning industry that consistently high standards 
of quality are being maintained. 


mutual chemical co. of america 
270 madison avenue new york 16, n. y. 


THE BEST FOR 


VEGETABLE CHROME 
TANNED CHROME RETAN 


SOLE LEATHER dRESCID SOLE LEATHER 


COMPOUNDS 
TANNERS’ SUGAR LACTIC ACID 
BUFFALO EXTRACT & SUPPLY CO. -: BUFFALO, N. Y. 


RESEARCH THE TANNERS’ COUNCIL 
: RESEARCH LABORATORY 
has Two functions 


Univ of Cincinnati 
To produce a better Product and — 


to do it More Economically. 
0G 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY We serve the Tanning and Leather Industry 
UNIVERSITY OF CINCINNATI through a broad program of Research. 





LEDJOGA 


WORLD’S LARGEST 


Garressio-One of the 22 Italian plants controlled 


PRODUCERS OF hy Ledoga S.p.A. 


HESTNUT EXTRACTS 


Produced in Kaly 


Types: © Regular spray-dried powdered Properties: Highly Concentrated © Double De- 
®@ Chestnut Extracts colorized © Very Light Colored © Great 
© “Dulcotan”, a sweetened Chestnut Purity (due to very low non-tannin 

Extract as a Quebracho substitute contents } 


LEDOGA S.p.A. sells the total production of 22 of the 38 plants in Italy making 


Chestnut Extract. 


* 


barkey 


Importing Co., Ine. 
4 on 53rd Street, a | York 22, N. Y. 
Exclusive Representative in the United States and Canada 





CHOICE 
for Higher Quality 
Leather Production 
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Better Grading Figures! 
Better Cutting Figures! 
Overall Economy! 


Extracts — Pancreatic Bates — Fillers 
Sole Leather Finishes - Tanners Sugar 
Tanners Lime — Chemicals 


y 


COUDERSPORT, PA. ¢€ 





Now—thanks to this specially developed butadiene- 
acrylonitrile latex for leather treatment—you can give 
your leather products great new selling features, with 
new ease of finishing! 


New toughness and durability! With its high tensile 
strength, Nitrex® gives leather outstanding resistance to 
tearing, scuffing, all sorts of abrasion. It protects 
against water, gasoline and other petroleum products, 
animal fats and oils, alcohols, glycols, paint and ink 
dryers, and lacquer solvents—keeps leather soft, supple, 
and strong under the severest conditions. 


New good looks! Nitrex is completely non-staining. 
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It gives glossy, tack-free finishes that may be either 
transparent or opaque, in a wide variety of true, lasting 
colors. What's more, Nitrex-coated leather has excellent 
resistance to sunlight and aging—won’t craze, dull, or 
lose its beauty for years and years. 


New ease of application! Since Nitrex is a water 
dispersion, it accepts fast acceleration without scorch- 
ing. And it is highly compatible with casein. 

See how easy it is to treat your leather products to 
new beauty and serviceability. To learn more about 
Naugatuck’s Nitrex, its use and many advantages, 
simply write on your letterhead to the address below. 
Nitrex is a product of the world’s leader in latices. 


Naug¢gatuck Chemical 


Division of UNITED STATES RUBBER COMPANY « 3512 Elm Street, Naugatuck, Conn. 


BRANCHES: Akron e¢ Boston e¢ Charlotte 


New York ¢ Philadelphia 


e Chicago ¢ Los Angeles « Memphis 


IN CANADA: Naugatuck Chemicals, Elmira, Ontario 
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ITALIAN 


CHESTNUT EXTRACT 


Solid — Powder — Spray Dried 
also 
MELLOWED CHESTNUT 
Highly Soluble — Weight Giving — Good Color 
MADE FROM LIVE WOOD 


TYPICAL A.L.C.A. ANALYSIS 
Mellowed Spray 
Powder Dried 
TANNIN : 65.95 73.5 
NON-TANNIN See ran ‘ y 19.1 
INSOLUBLES : é ae 
6.7 


STAINLESS SUMAC CRYSTALS 


(WH: 


HIGHEST QUALITY—MADE UNDER THE SUPERVISION 
OF THE WORLD’S LEADING EXTRACT CHEMISTS 


SOLE AGENTS 


TANEXCO, INC. 


549 W. Washington Blvd. Chicago, Illinois 





MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family. 
It contains both catechol and pyrogal- 
lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 
TIE Sc os ee ae 
NON-TANNIN . . . . 16.03 
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Also Available as Liquid with 30% Tannin 


As a retanning agent for chrome tanned leather, Myrtan 
possesses many advantages, such as smooth and strong 
grain, good color and break, as well as a round feel. 


Blended into sole leather tannages, it has given better 


yields and improved color. 


For further information address: 


TANEXCO, INC. 


549 WEST WASHINGTON SLVD., CHICAGO 6, ILLINOIS 


SOLE AGENTS 
U.S.A. 





DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


HEMLOCK 
OAK 
MANGROVE 
WATTLE 

STAINLESS SUMAC 
ORDINARY SUMAC 

QUEBRACHO 

SPECIAL DIPPING EXTRACTS 
RAPID TAN “G” 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 
PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 
MeArthur Chemical Co., Lid., 20 St. Pau! St., West, Montreal: 73 King St., West Toronto 


ENGLISH REPRESENTATIVES: 
Roy Wilson, Dickson, Lid., 7-8 Railway Approach, London, S. E. 1 





